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[57] ABSTRACT 

A portable terminal includes a first store for storing a first 
physical address including a serial number of the terminal, 
a second store for storing a first logical address including a 
subscriber's telephone number, a third store for storing a 
second physical address of a hardware used for computer 
communication, a fourth store for storing a second logical 
address corresponding to the second physical address, an 
interface for radio LAN, and an interface for PHS system. 
When a call is originated, a first channel is connected by 
using the first physical address and the first logical address. 
The second physical address and the second logical address 
are transmitted to the network from the call originator's 
terminal through the first channel, thereby setting in a state 
enabling communication between computers, and necessary 
data is transmitted to the call originator's terminal through 
a second channel by communication between computers, 
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RADIO COMMUNICATION SYSTEM 
SELECTABLE LOW SPEED BI- 
DIRECTIONAL COMMUNICATION AND 
HIGH-SPEED DOWN LINK 
COMMUNICATION 

BACKGROUND OF THE INVENTION 

1. Held of the invention 

The present invention relates to a radio communication 
system for communicating various forms of inf conation, 
such as moving picture, still picture, text, and voice, by radio 
channels. 

2. Description of the Related Ait 

One of the protocols for communicating between com- 
puters by wired lines, CSMA/CD (Carrier S ense M ultiple 
Access/Collision Detection) standardized in IKRE8023 is 
known. This is widely used in communication at terminals 
of end points. As the radio communication method between 
computers considering compatibility with mis protocol, a 
method standardized in IEEE802.il is known. This radio 
communication system between computers is a method in 
which the data generated at terminals is burst-like data. 
Accordingly, this method is not suited to communication of 
continuous data such as voice and moving picture. 

In this method, the radio communication channel is used 
by all mobile stations or portable terminals as shared 
medium. In other words, unlike the automobile telephone 
system or cordless telephone (as mis standard, RCR CTD-28 
(Japan) is known), radio bands are not assigned psetindnar- 
ily to make communications, but this is the discrete type 
comjnunication in which each terminal controls by random 
access. This is because the system is intended to operate on 
die principle in which data transmitted by each tenninal can 
be received by all terminals. Therefore, the range of com- 
posing radio cxnnmuni cation network is limited. 

On the other hand, as the system realizing wide-range 
radio communication network, the portable telephone or 
automobile telephone system is known. Or, as a simple 
portable telephone system, PHS (Personal Handyphone 
System) is known. However, the transmission speed is only 
a little more than 10 Kbps in the portable telephone system 
or 32 Kbps even in the PHS, and the transmission speed is 
insufficient for transmitting pictures. 

Besides, in the information providing service by the 
conventional radio communication (for example, database 
retrieval system), it is intended to provide real-time service 
whenever and wherever. To receive this service, for 
example, a portable telephone and a personal computer are 
necessary. 

In the conventional service system for receiving informa- 
tion provision through radio channels by combining the 
portable telephone and personal computer, a base station 
(radio base station) of portable telephone service system is 
connected to a communication network, for example, a 
wired communication network. The data terminal, for 
example, the personal computer is a tenninal capable of 
comnwnicating data by incorporating the portable telephone 
terminal and modem, and is capable of communicating 
within the service area of a base station capable of making 
radio communications. 

The service area of the portable telephone is a very vast 
range, but there is a region out of the service area depending 
on the geography or configuration condition of base stations. 
A service area is covered by a radio base station connected 
to a communication network. A terminal is located outside 
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the service area, and to receive information presentation by 
this tenninal, it must first move into the service area. 

Suppose the user having the terminal moves while observ- 
ing the reception field intensity display of the portable 

5 telephone. By moving, the terminal gets inside of the service 
area. Here it is first allowed to communicate with the base 
station, and the user accesses the information database 
through the network, and starts to acquire the information. 
At the present, assuming what the user of the mobile 

10 portable tenninal wants is the real-time information at this 
time, communication operators are endeavoring to expand 
the communicable zone. 
However, the information wanted by the user is not 

l5 always the real-time information, and some are lurgent and 
others are not At the present, however, the operating pro- 
cedure for acquiring data is not changed depending on the 
degree of urgency, and to acquire even information of low 
urgency, the user must move to the service area for radio 

20 comnumication, or when thinking of acquiring information, 
one most operate for the acquisition with consciousness, 
which is somewhat troublesome. 

Thus, hitherto, when the user wants to acquire 
information, the terminal must be moved, consciously, to the 

25 radio communication supported area. 

Meanwhile, the quantity of information that can be pro- 
vided by the information providing system by radio com- 
munication currently in service is not so large, and it is 
enough to cope with by the service using low speed channel, 

30 but as the multimedia is drawing attention, there is an 
increasing demand for exchange of abundant data at high 
speed. For example, terminals capable of handling moving 
picture information which amounts to a colossal quantity of 
da tfl t or handling information of a full magazine size are 

35 developed, such as multifunctional, multimedia-applicable 
portable type information tCTminai^ and transmission of 
large quantity is required accordingly. It is difficult to 
transmit a large quantity in a wide service area of the present 
portable telephone system because the frequency resources 

40 are limited and multqple base stations for high speed com- 
munication must be ■ng^iiffrf 

The terminal is carried by each use, and smaller size and 
lighter weight are essential, and for this purpose, therefore, 
it is required to promote saving of power consumption 

45 which is an important factor far determiriing them. That is, 
for the portable tenninal, the power source is mainly the 
battery, which occupies a major portion in bom volume and 
weight 

50 SUMMARY OF THE INVENTION 

It is hence an object of the present invention to provide a 
radio coinmunication system of large capacity and wide 
range that can be applied to both systems of portable radio 
telephone system and radio communication system between 
55 computers (radio LAN). 

It is another object of the present invention to provide a 
radio communication system capable of acquiring necessary 
information, without particular consciousness, by automati- 
3, caUy receiving transmission of information and acquiring 
information, when moving to an information obtainable 
area, only by presetting request of desired information. 

It is a further object of the present invention to provide a 
radio communication system capable of saving power 
65 consumption, and reducing in size and weight 

It is still another object of the present invention to provide 
a radio communication system capable of receiving infer- 
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mation service securely through radio communication by first receiving means for receiving a radio transmission wave 
positioning a portable terminal device in a simple structure of a first transmission speed and of a first service area; 
in an area of high reception field intensity. transmitting and receiving means for transmitting and 

According to the present invention, a radio communica- receiving a radio transmission wave of a second transmis- 
tion system comprises a base station connected to a network, 5 sion speed slower than the fist transmission speed and of a 
and a radio terminal connected to the base station through a second service area including the first service area; second 
radio channel, wherein the radio channel comprises a first receiving means for receiving a radio transmission wave of 
channel making bi-directional communication, and a second * third transmission speed slower man the second transmis- 
channel making only down-link communication at higher sion speed and of a third service area including the second 
speed than in the first channel, and the radio terminal ™ service area; and control means for turning off a power 
comprises a first interface for the first channel, a second source of the first receiving means and transmitting and 
interface for the second channel, and comniunication control receiving means and turning on a power source of the second 
means for setting the fist channel by using the first interface, receiving means while waiting, and turning on the power 
transmitting a protocol necessary for the second interface to source of the first receiving means and transmitting and 
the network through the first channel, and receiving data receiving means depending on the type of the signal 
from the network through the second channel received by the second receiving means. 

According to the present invention, a ccmmiiiucation According to the present invention, a radio communica- 
method for a radio communication system comprising a base tion terminal apparatus connected by a radio channel to a 
station connected to a network, and a radio terminal con- base station connected to a network, the apparatus comprises 
nected to the base station through a radio channel compris- 20 means for receiving a radio transmission wave; means for 
ing a first channel for making bi^irectionai communication determining if it is ready to receive the radio transmission 
and a second channel for making only down-link commu- wave or not; and control means for turning off a power 
ideation at higher speed than the first channel, and having a source of the receiving means when the determining means 
first mterfacef OT me first channel and a secool interface for determines it is impossible to receive, and toning off the 
the second channel, the method comprises the following 25 power source of the receiving means when judged possible 
steps of connecting the first channel by using the first to receive. 

interface; transmitting a protocol necessary for the second According to the present invention, a radio communica- 
interfacc to the network through the first channel; and tion system comprises a base station; a radio terminal 
receiving data from the network through the second «**niMsi. connected to the base station through a radio channel; and 

According to the present invention, a radio cornmunica- 30 means for incacating service area of the base station, 
tion system comprising a base station and a data provider The objects and advantages of the present invention may 
both connected to a network, and a mobile terminal con- be realized and obtained by means of the instrumentalities 
nected to the network through the base station by a radio and combinations particularly pointed out in the appended 
rhannel, comprises means for determining if the mobile 35 claims. 

terminal can c omm u nic ate, by the radio channel with the nP^PRTFTlON OF THE DRAWINGS 

base station; means for generating data acquisition request BWEF DESCRIPTION Or THE DRAWING 

of the mobile terminal wishing to receive data provided from Hie accompanying drawings, which are mcorporated in 
the data provider; and means for controlling the radio and constitute a part of the specification, illustrate presently 
channel to provide the data from the data provider to the ^ preferred embodiments of the present invention and, 
mobile terminal, when the determining means determines together with the general description given above and the 
that the mobile terminal can communicate with the base detailed description of the preferred embodiments given 
station, while the data acquisition request is being generated. below, serve to explain the principles of the present inven- 

According to the present invention, a radio communica- tion in which: 
tion system comprising a base station and a data provider 45 FIG. 1 is a flowchart showing a conceptual operation of 
both connected to a network, and a mobile terminal con- afirstemrxxiimentof aradio communication system accord- 
nected to the network through the base station by a radio ing to the present invention; 

channel, the radio channel having a first down-link channel yiQ 2 is a block diagram showing an entire radio 
of first transmission speed, a second down-link channel of communication system of the first embodiment; 
second transmission speed faster than the first transmission 50 pj G 3 i s a conceptual diagram showing an entire system 
speed, and an up-link channel of first traiismission speed, in 0 f the first embodiment; 

which the ccimnnnicable . area of the first down-link channel ^ origination 

and unlink channel is wider fcanthe «Hnmunxcable area of X^^ZJI? 

the down-link channel, the system comprises means for F ™* . u . , . ' 

dctenninfogiftheinob^ 55 ± 5 is a sequence diagram showing an ^coming call 

inumcawTarea of the second down-link channel or not; procedure at a terminal device of a second embodiment 
means for generating data acquisition request of the mobile according to the present invention; 
terminal wishing to receive the data provided from the data FIG. 6 is a sequence diagram showing a c ommunicat ion 
provider, and means for controlling the radio channel by procedure for location registration at a terminal device of a 
using the second down-link channel so as to provide the data & third embodiment according to the present invention; 
from the data provider to the mobile terminal, when the FIG. 7 is a sequence diagram showing a communication 
determining means detects that the mobile station is located procedure for terminal identification at a terminal device of 
in the communicable area, while the data acquisition request a fourth embodiment; 

is being generated. FIG. 8 is a diagram shows a super high speed down link 

According to the present invention, a radio communica- 65 (SDL) system to which a radio c omm u ni cat i on system of a 
tion terminal apparatus connected by a radio channel to a fifth embodiment according to the present invention is 
base station connected to a network, the apparatus comprises applied; 
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FIG. 9 is a conceptual diagram showing an entire system FIG. 38 is a conceptual diagram showing a main feature 

of the fifth embodiment; of the twenty-third embodiment; 

FIG. 10 is a sequence diagram for explaining a commih FIGS. 39A and 39B show exceptions of the twenty-third 

nication procedure of the fifth embodiment; embodiment; 

FIG. 11 is a sequence diagram for explaining a commu- 5 FIG. 40 is a conceptual diagram showing an entire system 

nication procedure of an eighth embodiment of the present of a twenty-fourth embodiment according to the present 

invention; invention; 

FIG. 12 is a conceptual diagram for explaining an entire FIG. 41 is a conceptual diagram showing an entire system 

system of a ninth embodiment of the present invention; ^ of a twenty-fifth embodiment according to the present 

FIG. 13 is a conceptual diagram showing an SDL system invention; 

to which a radio communication system of the ninth embodi- FIG. 42 is a conceptual diagram showing an entire system 

ment is applied; of a twenty-sixth embodiment according to the present 

FIG. 14 is a sequence diagram far explaining a commu- invention; 

nication procedure of the ninth embodiment; 15 FIG. 43 is a conceptual dia gram showing an entire system 

FIG. IS is a diagram showing an application example of of a twenty-seventh embodiment according to the present 

an eleventh embodiment of the present invention; invention; 

FIG. 16 is a digram showing another application FIG. 44 is a conceptual diagram showing an entire system 

example of the eleventh embodiment; of a twenty-eighth embodiment according to the present 

FIG. 17 is a diagram showing a terminal device of a 20 invention; 

twelfth ernbodiment of the present invention; FIG. 45 is a conceptual diagram showing an entire system 

FIGS. 18A to 18C arc diagrams expiaining a battery of * twenty-ninth embodiment according to the present 

saving operation of the terminal apparatus of the twelfth invention; and 

embodiment; FIG. 46 is a conceptual diagram showing an entire system 

FIG. 19 is a conceptual diagram showing an entire system 25 of a thirtieth ernrxxiiment according to the present invention. 

of a thirteenth errJ>odiment of the present invention; DETAILED DESCRIPTION OF THE 

FIGS. 20A and 20B is timing charts for explaining an PREFERRED EMBODIMENTS 

operation of the thirteenth embodiment; 

FIG. 21 shows a data format of transmission data of the 30 ^fcrre4 emrxxUment of a oominimcation system 

thirteenth embodiment; according to the present invention will now be described 



FIG. 22 is a block diagram showing a terminal device of 



with reference to the accompanying drawings. 



a fourteenth embodiment of the present invention; < Fkst cmbodimcDt) 

FIGS. 23A and 23B are conceptual diagrams explaining a m - 1 * conceptual diagram showing the operation of 

battery saving operation of the fourteenth embodiment; 35 a first embodiment 

FIG. 24 is a block diagram showing a terminal device of ***** ***** dcsai ^^ of mc * ^ 

a fifteenth emboo^nTof the present invention; CODCC P t * 

™™ * *\ 1 j • , . . meat is explained first This embodiment is a combined 

* GS - ^^^"^ a sy^o^^(^^^o^ system which is 

battery saving operation of the fifteenth embodiment; ^ £ ^ of a type conmmmcation system in 

FIG. 26 is a block diagram showing a tenmnal device of which data is communicated between a one terminal and 

a sixteenth embodiment of the present invention; plural terminals and PHS (Personal Handyphone system) 

FIG. 27 is a conceptual diagram showing an entire system which is an example of one-to-one communication system 

of the sixteenth embodiment; such as a telephone system in which a communication is 

FIG. 28 is a block diagram showing an entire system of 45 performed after a communication resource is assigned. A 

a seventeenth ernrxxhment of the present invention; mobile station (portable terminal) has two interfaces for 

FIG. 29 is a block diagram showing a terminal device of radio LAN and PHS, and makes transmission by radio LAN 

the seventeenth embodiment; and transmission by PHS simultaneously when high speed 

FIGS. 30A to 30C are conceptual diagrams explaining a rada ° transmission of image data or the like is needed, lb 

battery saving operation of the seventeenth embodiment; so realize low power consumption at the terminal device, radio 

in™ it a #~ nr ™ 0 transmission in high frequency band is not effected, and the 

hJ^^ interface fcrradiXuTof me terminal is used for reception 

^™ g , jf^T aDb ^!^ only, and only the PHS interface is used for transrnission at 

FIGS . 32A to 32D are conceptual diagrams explaining a ^ terminat By using such a termiiud, a mm 

battery saving operation of a nineteenth rabodiment; 55 ^ ^cdlcut in portability is realized. 

FIGS. 33Ato33Care conceptual diagrams explaining a S uch a tenmnal having the interface for bi-directional 

battery saving operation of a twentieth embodiment; radio comrnunication of relatively low speed and the inter- 

FIG. 34 is a conceptual diagram showing an entire system face for ^ speed reception only comes to have four 

of the twentieth embodiment; addresses. That is, the four addresses consist of the tele- 

FIG. 35 is a block diagram showing a tenmnal device of & phone number and serial number of the PHS or portable 

the twentieth ernbodiment; telephone, and an MAC (Media Access Control) address and 

FIG. 36 is a block diagram showing a terminal device of an IP (Internet Protocol) address of the radio LAN. In the 

a twenty-first embodiment according to the present inven- LAN for computer communication, when communicating 

don; with the other party, an ARP (Address Resolution Protocol) 

FIG. 37 is a conceptual diagram showing an entire system 63 is used for discrete control of the correspondence of the 

of a twenty-third embodiment according to the present MAC address and IP address. In this system, however, since 

invention; bi-directional radio transmission is not done through the 



05/24/2004, EAST Version: 1.4.1 



5,802,469 

7 8 

radio LAN interface, ARP through radio LAN interface serial number of the terminal, a first logical address store 32 

cannot be executed. for storing the first logical address including the subscriber's 

Id this embodiment, accordingly, as shown in the flow- telephone number of the terminal, a second physical address 

chart in FIG. 1, at step ST1, a call origination is requested store 33 for storing the second physical address, a second 

to a first base station through a first radio channel for 5 logical address store 34 for storing the second logical 

enabling bi-directional radio communication in a specific address, a network processor 35 to cope with the PHS or the 

terminal out of plural terminals having four addresses, that l*e, and a data processor 36 to cope with the radio LAN 

is a first physical address including the serial number of system or the like. The first base station la comprises a first 

each terminal, a first logical address including the subscrib- channel (bi-directional channel) establishment 21 for iden- 

er's telephone number, a second physical address as hard- 10 tifying a specific terminal by using the first physical address 

ware protocol of communication between computers, and a and first logical address and establishing a bi-directional 

second logical address as software protocol of communica- communicable state with the specific terminaL The second 

lion between computers. The first physical address is used base station 2b comprises a second channel establishment 22 

for a radio cornmunication system such as the PHS and *™ comnuinicaring the second physical address and second 

includes the serial number of each terminal. The first logical 15 logical address between the second base station 2b and the 

address is also used for the radio coinrnunication system spx&c terminal 3 through the first base station 2a and 

such as the PHS and includes the subscriber's telephone network 1 via a bi-directional channel 4 established by the 

number The second physical address is used for radio ^ channel establishment 21, and establishing a unidirec- 

communication between computers and is stored in a com- tional channel 5 for the specific tenninal 3 from the second 

munication hardware which is installed in the terminaL The 20 base station 2b. 

second logical address is also used for radio ccanmunicarion The network 1 is connected also with a database 6 for 

between computers and is converted into the second physi- providing necessary data to the terminal 3, aside from the 

cal address by using an address table. Therefore, it is not first base station 2a and second base station 2b. 

necessary to physically present the second logical address FIG. 3 shows a specific example of system configuration 

and the second logical address may be called as a virtual 25 of this embodiment This system is composed of a first base 

address. station 101 (first base station 2a) connected to the network 

Since there are provided plural interfaces at the tenninal, for providing bi-directional channel at low transmission 
the terminal must have plural addresses. The high speed speed, a second base station 103 (second base station 2b) 
interface cannot transmit the address relating to the high connected to the network for providing a high speed down- 
speed transmission since it is of reception only type. 30 link channel, and a terminal device (mobile station) 105. A 
However, this problem can be solved by transrnitting the ceD 102 formed by the first base station 101 is formed in a 
address relating to the high speed transmission through a wide area, including a (narrow) cell 104 formed by the 
low speed radio channel of transmission and reception type second base station 103. The terminal 105 comprises an 
before an actual data transmission. Thus, the terminal can interface 106 for communicating with the first base station 
have a high speed interface of reception only type and a low 35 101 and an interface 107 for communicating with the second 
speed interface of transmission and reception type. Due to base station 103. The tenninal 104 has the first physical 
this terminal device, it is possible to reduce the size and the address and first logical address for communicating with the 
power consumption of the terminaL first base station 101, and also has the second physical 

At step ST2, the first physical address and first logical ^ address and secoo^ogic^addre. s for cornmmuxsuing with 

address are transmitted from the specific terminal (call * the second base station 103. 

originator's tenninal) via a first radio channel through the The operation of mis embodiment is described below, 

first base station and the network, thereby setting a commu- First, the communication procedure for the terminal 105 

nicable state. to request wide-band information such as video information 

At step ST3, via the first radio channel, the call origlna- 45 and received from the network 1 is explained by reference 

tor's terminal transmits the second physical address and to FIG. 4. Herein, the first base station 101 communicates in 

second logical address to the network through the first base the bi-directional channel 4 of low transmission speed, and 

station, and from a second base station connected to the the second base station 103 communicates only in the 

network for setting a second radio channel for enabling down-link channel 5 of high transmission speed, 

unidirectional radio communication from the base station jo The terminal 105 transmits the first physical address of 

side to the terminal side, the second physical address and the own station and the channel connection request (also first 

second logical address are transmitted through the second logical address if necessary) to the first base station 101 

rarftri rHannH, thiTvHy cuffing a rAimniinir*Mi» fitflte heftygan through the H-dirCCtional Channel 4 (#210). 

computers. The first base station 101 transmits the first physical 
At step ST4 f necessary data is transmitted by cornmuni- 55 address of the terminal and the channel assignment inf cr- 
eation between computers from the second base station to mation to the tenninal 105 through the bi-directional chan- 
the specific terminal through the second radio channel. nel 4 (#202). 

To execute such coinrnunication r*ocedure, the radio The tenninal 105 checks the physical address and deter- 

communication system of the embodiment is mainly com- mines that the information is addressed to the own station, 

posed of, as shown in FIG. 2, a network 1, plural types of 60 and takes in the information, thereby connecting the channel 

base stations 2a, 2b, . . . commum'cating mutually through with the first base station 101 by the bi-directional channel 

the network (each type of base station is provided in a 4 (#203). Once the channel is connected, it is possible to 

plurality), and plural mobile stations (portable terminals) communicate without adding the first physical address to the 

3, ... for making continuous dar* communications and information for identifying the terminaL 

computer communications with these base stations 2a, 65 The terminal 105, when the channel is connected, trans- 

2b f . . . F***h twrrWimi 3 comprises a first physical address mils the message of request service for requesting informa- 

store 31 for storing the first physical address including the don of video picture or the like to the first base station 101, 



05/24/2004, east version: 1.4.1 



5,802,469 

9 10 

together with the second physical address and second logical bi-directional channel 4. The first base station 101 transmits 

address (#204). The first base station 101, when receiving the information transmit request (request of second physical 

the message of request service from the terminal 105, address and logical address) to the terminal 105 (#304). 

transmits the second physical address and second logical ^ y^^^ l05 ^ its response, transmits the own 

address of the terminal and the request service rassage to 5 second physical address and second logical address to the 

the second base station 103 through the network (#205)^ ^ ^ ^ m mc 4 

The service requested by the terminal is provided from the (#305) 

network, and is transmitted to the terminal 105 through the _ * . . 

unidirectional channel 5 from the second base station 103 ™rt base stafaon 111 transmits the received second 

(#206). At this time, the second physical address and second 10 Physical address and second logical address to a second base 

logical address for identifying the tenninal are added to the station 103 through a network 10 (#306). The second base 

information. station 103, when recognizing the second physical address 

According to this embodiment, as described above, the «"1 second logical address of the call designator's terminal, 

terminal, prior to unidirectional (down-link channel) high transmits the requested information through the down-link 

speed communication, transmits the address (the second channel of high transmission speed (#307). 

physical address and the second logical address) relating to 15 in this second embodiment, too, the same effects as in the 

high speed transmission to the network side through the first embodiment are obtained, 

bi-directional low speed transmission channel, and therefore (Third embodiment) 

it has the interface of bi-directional low speed channel and ' * . „ 

the interface of unidirectional high speed channel. A third embodiment of the present invention is described 

Therefore, a system combining computer communication 20 below. 

system such as radio LAN and portable telephone system In the first and second embodiments, when (immediately 

such as PHS is realized, so that a rnnirinw*H« tenninal before) the terminal 105 requests distribution of information 

excellent in portability may be realized. in the down-link channel 5 of high transmission speed, the 

Other embodiments of the radio communication system second physical address and second logical address are 

according to the present invention will be <1reribM The 25 transmitted to the first base station 101 in the bi-directional 

same portions as those of the first embodiment will be channel 4 of low transmission speed. However, the second 

indicated in the same reference numerals and their detailed physical address and logical address can be preliminarily 

description will be omitted. transmitted to the network 10 side. As the third embodiment, 

(Second eml»diment) sucn sample & explained by referring to FIG. 6. FIG. 6 

A second eiiirxxliment, as shown in FIG. 5, relates to a 30 shews me r^oce^e of the terminal 105 for transmitting the 

rrccedure for distrit>uting inf ormatioD from the second base second Physiol address and ^second logical address at the 

station 1 03 as the terminal 1 05 is called from the first base same time when registering the locafcon. 

station 101 in the system of the first embodiment The tenninal 105 transmits its own first physical address 

As shown in FIG. 3, the cell formed by the down-link „ and channel connection request (and also first logical 

channel 5 of high transmission speed is an area of about 1 35 address if necessary) to the first base station 101 through the 

meter toSmetm in diameterta bidirectional channel 4 (#401). 

transmission of information may not be terminated within The first base station 101 transmits the first physical 

one cell. At this time, when the terminal comes again into a address of the term i n al 105 and channel assignment infer- 

service area for transmission of information in high speed ^ nation to the terminal 105 through the bi-directional chan- 

transmission down-link channel (other cell 104), it is called Qci 4 (#402). 

in the low speed bi-directional channel 4 of wide service The tenninal 105 checks the physical address and deter- 

area, and the information is transmitted again in the high mines that the information is addressed to its own station, 

speed down-link channel 5. Or, when service is requested in and takes in the information, and connects the channel with 

the bi-directional channel 4 of low transrnission speed in 45 the first base station 101 through bi-directional channel 4. 

advance, and coining into location for transmission of inf or- Once the is connected, it is possible to communicate 

motion in the down-link channel 5 of high transmission without adding the first physical address to the information 

speed (getting into cell 104), it may be called in the for identifying the terminal 

bi-directional channel 4 of low transmission speed, and the The terminal 105, when the channel is connected, trans- 

informatton may be transmitted. The communication proce- ^ infra the location registration request to the first base station 

dure of such case is explained in FIG. 5. 101 together with the second physical address and second 

The first base station 101 calls the terminal 105 by logical address (#403). The first base station 101, when 

transmitting the first physical address and first logical receiving the location registration request from the terminal 

address of the terminal to be called through the 105, transmits the second physical address and second 

bi-directional channel 4 (#301). 35 logical address of the terminal to a second base station 103 

The terminal 105, when detennining the physical address through the network (#404). 

and logical address are its own addresses, transmits an The terminal 105, as its response, transmits the own 

mcorning call response to the first base station 101 through second physical address and second logical address to the 

the bi-directional channel 4 (#302). At this time, the first first base station 101 through the bi-directional channel 4 

physical address and second logical address of the own &) (#405). 

terminal are transmitted at the same time. The first base station 101 transmits the received second 
The first base station 101, when receiving the incoming physical address and second logical address to the second 
call response, transmits the first physical address of the base station 103 through the network 10 (#406). The second 
terminal and the channel assignment message to the terminal base station 101, when recognizing the second physical 
105 through the bi-directional channel 4 (#303). 65 address and second logical address of the call designator's 
The terminal 105, when receiving the message, connects terminal, transmits the requested information in the dow li- 
the channel with the first base station 101 through the link channel 5 of high transmission speed (#407). 
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In the third embodiment, too, the same effects as in the In the fourth embodiment, too, the same effects as in the 

first embodiment are obtained. first embodiment are obtained, while wasteful communica- 

(Fourth embodiment) tion traffic can be decreased. 

A fourth embodiment of the present invention is described According to the first to fourth emrx>diments described 

below. 5 above, mere is provided a low-power consumption rnulti- 

When the second physical address and second logical media communication terminal for transmitting first data 

address of the terminal 104 are transmitted to the second requiring a high transmission speed such as still picture data 

base station 103, the second base station 103 (or the first or video image data and second data not requiring a high 

base station 101) maintains the correspondence table of transmission speed such as text data, audio data, or control 

physical addresses and logical addresses for a certain time. 10 data in which the high speed unidirectioiial radio channel 

While the second base station 103 (or the first base station (down-link) is formed from the base station and the terminal 

101) is maintaining the correspondence table of physical *»d the low speed bi-directional radio channel is formed 

addresses and logical addresses, the terminal 105 is not between the base station and the terminal, 

required to transmit the own second logical address and (Fifth embodiment) 

second physical address. This is not preferable from the 13 a fifth embodiment of the present invention is described 

viewpoint of effective use of bi-directional channel Tt is below. 

accordingly desired to transmit these addresses in the ^tds embodiment is an example of radio communication 

bi-directional channel only when the second physical system capable of receiving necessary information without 

address and second logical address of the terminal 105 for requiring the user to be conscious of the service area, In the 

starting communication are not provided in the correspon- 20 foregoing embodiments, the bi-directional channel is 

dence table of the physical addresses and logical addresses assumed to be identical in transmission speed between 

of the first base station 101 or second base station 103. The up-link and down-link, but in the following embodiments, 

fourth einbodiment operating in such communication pro- being developed to be used in the modern nuiltimedia 

cedure is described below while referring to FIG. 7. communications, hi gh speed cornrnunicauons are enabled 

At first, the terminal 105 transmits its own first physical 25 the frequency can be utilized efficiently, and moreover 

address and channel connection request to the first base from the viewpoint of use of small-sized, miiltifunctional 

station 101 through the bi-directional channel 4 (#501). and portable radio communication terminals for the portable 

The first base station 101 searches the address table on the and practical convenience of the user, it is intended to use 

basis of the received first physical address (#502). ^ the radio communication system having asymmetrical trans- 

As a result of searching, if the second physical address mission speeds, in which the transmission speed of the 

and second logical address corresponding to the first physi- down-link channel from the base station to the terminal is 

cal address are not found in the table, the first base station more than one digit higher than the transmission speed of the 

101 transmits the channel assignment message, by adding up-link channel from the terminal to the base station (called 

the second physical address request and second logical 3J SDL or super high speed down-link system). This SDL 

address request, to the terminal 105 through the system was filed as a Japanese Patent Application (No. 

bi-direcuonal channel 4 (#503). 6-D7621). 

The tenninal 105, when recdving the channel assignment, An outline of the SDL system is shown in FIG. 8. Radio 

connects the channel with the first base station 101 (#504). base stations 202 are connected to a public network 201, and 

The terminal 105, when receiving the second physical « each base station 202 has a down-link channel Rl having a 

address request and second logical address request from the wide frequency band, and an up-link channel R2 having a 

first base station 101, transmits the request service message, narrow frequency band. Each base station 202 can cornmu- 

by adding the second physical address and second logical nicate with a communication terminal 203 within a service 

address, to the first base station ltl through the area capable of c ommnm'catin g through the down-link chan- 

W-directional channel 4 (#505). The first base station 101 45 nel Rl, by using the down-link channel Rl and up-link 

writes the corresponding relation of the second physical channel R2, and data can be exchanged between the com- 

address, second logical address and first physical address inunication terminal in each service area including the 

received from the terminal 105 into the address table (#5 06), mobile c ommunicatio n terminal (mobile station) 203 and the 

and further transmits the second physical address and second control system 204 or database 205 connected to the public 

logical address of the terminal and the request service 50 network 201. 

message to a second base terminal 103 through the network Herein, communication terminals carried by individuals 

(#507). are generally exclusive personal devices for making input 

The service requested by the terminal 105 is provided and output by each person. Therefore, the transmission 

from the network and transmitted through the unidirectional capacity and method balanced with the quantity of data 

channel 5 from the second base station 103 (#508). At mis 5s transmitted and received by each person are required. Being 

tfmft, the second physical address and second logical address carried by individuals, moreover, the radio c ommuni c a t i on 

for identifying the terminal is added to the information. terminal for individual use is, of course, required to be small 

In this procedure, when the first base station 101 searches in size and light in weight, and also power saving is 

the address table (#502), if the second physical address and demanded so as not to require to carry an extra heavy 

second logical address of the terminal 105 are still registered 60 battery. 

in the table, the second physical address request and second Considering the applications of radio communication 

logical address request message is not transmitted at the time tenninal to be carried by individuals, in this terminal, if 

of channel assignment The tenninal 105 also, when the assuming, for example, multime di a , they may include enjoy- 

second physical address and second logical address are not ing moving, enjoying music shopping, use of database, 

requested, does not transmit the second physical address and 65 communication, transfer of doniments, transmission of sales 

second logical address when transmitting the request ser- data or reservation data, ticket reservation, and data acqui- 

vicc, sition from periodicals, newspapers and other mass media, 
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and among them what must be transmitted from the terminal demanded by the user is automatically transmitted from the 

side to the base station includes the voice, document data, data provider side, so that the user can receive the necessary 

reservation data, command and others, and they can be data without being conscious thereof, and this fifth embodi- 

suppressed to about several kilobits per second by employ- roent is further described below. 

ing the data compression technology, and extremely high 5 This embodiment is basically intended to communicate 

transmission speed is not required. within a visible range, save power, keep freedom of terminal 

On me<>toer liand, whatimist at the highest (mobOity), and acquire necessary data automatically 

speed is the image data in the case of a movie (moving ^ <? f ^ embodiment is shown in HG. 9 Tms 

picture), and such high speed transmission of a huge quan- ra^o c^mnaumcahon system copses a network MMod 

Sy of data is requ^ 5j the down-link channel from io J^?^ ^tTuS 

the base station side to the tenmx^J^siiknng sr^ ^ me ^ ^ m e data provider 206 through the 

circumstances, from the viewpoint of effective use of fre- ^ Q by using the portable terminal 203. The data 

quency band, a wide band (that is, high speed transmission) pander 206 may include the functional element for giving 

is needed only in the down-link from the base station side to database services, and the system for providing movies, or 

the terminal, while the transmission channel may be a " distributing articles of periodicals, newspaper or other mass 

narrow band (that is, low speed transmission) in the up-link media to the subscribers. The terminal 203 can communicate 

from the terminal side to the base station. with the base station 202 within the area 207 covered by the 

Accordingly, in the SDL system, as mentioned above, the base station 202, but cannot communicate outside thereof, 

basic configuration is set up to have asymmetrical transmis- FIG. 10 shows the procedure from data acquisition 

sion speeds between the down-link channel of wide band 20 request to actual data acquisition, in the user (the user of the 

and the up-link channel of narrow band. terminal), terminal, and network. 

The relation between the radio coinmunication base sta- Suppose the user wants data while staying outside the 

tion 202 and the radio communication mobile terminal 203 service area 207. In this state, the user enters the desired data 

in this SDL system is more specifically described below. items m me tenmnal 203 (step SI). 

The radio communication base station 202 and the par- 25 The tenninal 203 stores the user input items in its own 

tflMf frminfil 7*™ v™** » » ™m™nniv«hi* mrihii* terminal memory. After finishing the iinput, me usa piits me teniunM 

located within its service area 207 can commumcate with ^to pocket, brief case or the Hke, and continuestfae 

each other through the down-link channel Rl of wide band routine work. The terminal 203 is always sensing the carrier 

from the base station 202 to the portable tenmnal 203, and ^ of the predetermined frequency, and drfermimng if it is 

the up-link channel R2 of narrow band from the portable 30 getting into the service area 207 covered by the base station 

tenninal 203 to the base station 202, prepared as channels 202. When the user moves together with the terminal 203, 

between mem. f OT when going to work or when going out, the 

In the SDL system, data is transmitted in a wide band (for J*"** .^j" 0 me * 

example, over 1W Mbps) in the down-link channel RL M ^ station 202. As a result, it is detected ttiat fcnmnrf 

Accordingly, to realize &e SDL system by radio transmis- ^#5 has entered ^commumcahon area (step S2). 

sion using radio waves, the frequency bandwidth of over 100 The tenmnal 203 automatically originates a call to the 

MHz must be kept (when multiplex modulation is not base station 202, and requests assignment of radio channel 

performed). Radio waves hardly cause to disturb the (step S3). 

communication, at lower frequency, in spite of presence of The base station 202 assigns radio channel (step SA\ and 

obstacle, and it is desired to use lower frequency band, but the radio channel is established. Herein, however, many 

the low frequency band is assigned already for other appii- other procedures for establishing the radio channel in vari- 

cations and hence cannot be used. ous radio protocols (validation of terminal, fee charging, 

As a next best measure, the microwave band should be locatic* registry but ^ J™*™**** ^ 

used, but m the imcrowave band, it is a problem if such an 45 because they are not directly related with the nature of the 

extremely wide bandwidth of over 100 MHz is occupied by present invention. 

one user and it is not realistic. TTk tenninal 203 reads out the data acquisition request 

Therefbre,toke^suchbaa*v^ **** f*«* the user m J*^^ 

required to use the q^-mmimeter wave band or millimeter transmits to the data provider 206 throu^i the network 201 

wave band of high directivity, or infrared ray which is 50 . 

infinite in frequency bandwidth. When using the quasi- The data provider 206 transmits the replies and retrieval 

nullimetcr wave band, millimeter wave band, or infrared ray, results to the questions and retrieval items requested from 

it is required to cornmunicate within a visible range, and the the user to the terminal 203 through the network 201 and 

attenuation is large corresponding to the transmission base station 202 (step S6). 

distance, and various problems are left unsolved for its 53 The tenninal 203, confirming the data acquisition, makes 

realization also from the viewpoint of low power consump- a procedure for disconnecting the radio channel to the 

tion of the terminal device. network 201 (step S7, step S8). 

Thus, the wide-band down-link channel Rl is used within The tenninal 203 informs the user that the data acquisition 

a visible range and the service area is narrow, and it is hard is complete (step S9). This is noticed by means of a buzzer 

to develop the service area densely over a wide range, 60 or LED lighting. 

Accordingly, with the aim of covering a wide range, the In this way, the user enters the request to the terminal at 

down-link channel of narrow frequency band is extended. an arbitrary moment when wishing data, the tenninal writes 

By narrowing the bandwidth, it is possible to use a band in the requested items into the memory, and when the terminal 

which the attenuation of propagation wave is small and to detects entry in the communicable service area, it automati- 

make the service area large. 65 catty originates a call to acquire the data, so that the use can 

In this ernbodiment, therefore, when getting into the wide automatically acquire the data without knowing the service 

frequency band in a limited narrow region, the data area. 
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(Sixth embodiment) In this embodiment, as described herein, the user pos- 

A sixth embodiment is an improved version of me fifth sessing the portable telephone as the terminal 203 has only 

embodiment, so that the desired data acquisition date and to dial whenever necessary to communicate. It does not 

time can be specified. That is, when the user enters the data matter whether the present location is inside or outside the 

items in the fifth embodiment, the data of the "date," 41 time, M 5 service area of radio communication. At this time, if inside 

"duration" and others specifying the data should be acquired of the service area, the terminal 203 originates a call, and 

by when (in other words, the request may be canceled if not ordinary cornmunication is made. If outside the service are, 

obtained by that moment) should be also stored in the the dialed number is once stored in the memory built in the 

terminal 203. tenninal 203, and dial reservation is noticed 

The data requested by the user differs in variety, from that 10 The user finishing the dialing operation moves by carry- 
data becoming meaningless if delayed very much, to the data ing the tenninal 203. It is not necessary to monitor the field 
not significantly changed in value if delayed somewhat For intensity while moving. The terminal 203 detenmnes 
example, the stock market data is meaningless if delayed and whether or not it is getting inside the area by the earner 
requires spontaneity, while the shop guide and introduction sensing or measurement of reception field intensity. When 
data are not chanced in a short period, or magazine data may 1C the carrier is sensed or when exceeding a predetermined 
be acceptable if delayed for several hours. 15 field intensity, it is noticed that the tenninal has entered the 

Therefore, when entering the data items, the user specifies coinmunication area (service area). Wen entry mcommu- 

me time until data acquisition, or the tenninal 2u3has a -ic-ton area is detected, the terminal 203 cngmates * call 

function for dstingu^dng me tyr^ cf so that the time automatically and informs the user of call origination, 

can be set automatically depending on the type. To realize Hence, the user can dial without imnding if staying within 

this function, of course, the tenninal 203 must have such 20 the communicable area or not, and can conmuinicate imme- 

function and a clock and calendar function. diately when getting into the comniunicatioQ area. It is not 

The tenninal 203, if impossible to enter the communi- necessary to check if wmnumication is eiiabled or not, and 

cable area (service area 207)wkin the specified time and the convenience of use is enhanced ctamatically. 

data cannot be acquired, informs the user of mis failure by (Eighth embodiment) 

using a buzzer or display, and informs the user it is necessary In the fifth enibc<iiment to the seventh embcKliment, when 

to take other measures to obtain the desired data by the the user pr elim i narily specifies the desired data in the 

specified time. In this case, the user sets the desired time terminal, the data provider side automatically transmits data 

again, extends the time, gives up the acquisition, or moves when the terminal gets into the comniimicable area, but in 

to me communicable service area to obtain data. other cases, for example, the data desired by the user may 

In this way, by setting the time until acquisition in the not be available at the data provider, or the data may occur 

tenninal 203, the tenninal 203 manages the time, and it is after the data is desired For example, in the stock market 

effective to prevent the irrationality of obtaining obsolete data, the user may want to know the value changes when the 

data due to delay, and to acquire enly necessary data by the priceof a certain stock has exceeded a srjeafic value. In this 

rcouired ticne. ^ me n*!"* 5 ** 1 b y the user not be obtained even 

(Seventh emrxxhrnent) **" **** t^™— ^1*^ Hcncc * ™ ^ 

\ V. _! . , , #rt embodiment is explained below with the purpose of acqurr- 

A seventh enOxxhment is ^^^^ to ^7^0^^ by the data without Tawing the 

tion method of a portable telephony WUh a «™>n£ ^ J d acqaMa% mc data inimedLely 

portable telephone, one can dial only when me terrnuial is ^^^^ e ^J^St 

ready to receive, getting into the communicable area. In 40 _ ocqgre T^ * I~7Tu mm ^ Mrmtt ic a^^a 

other words, wten statfng outside the corrnr^cable area, The operation of the eighth embocUment is ctescribed 

ndtiJ the channel canbe connected nor dialing can be while referring to the commmncaaon procedure shown in 

made. Accordingly, the user wishing to c ommimicat r must n - 

first move to a communicable area by monitoring the The network (data provider) detenmnes if the terminal 

reception field intensity measurement displayed in the por- 45 230 is present within the cc^nmunication area (service area 

taWetelephone, and then dial. This is very inconvenient 207) when the data to tx provided to the user occurs (step 

To eliminate this inconvenience, it is intended to dial S21). M****^ 

prdinnWymthu terminal 203is located 

connected when dialing, the dial data is reserved in the not For example, by sensing the earner atfce terminal site, 

portable telephone?and the portable telephone originates a 50 mc network side when the_ is 

caHautc*na& getting mto me comirnm 

To realize this function, the portable telephone used as the network side* 

tcrrninal2» has a memory f cTs^ toe^ data. When When it is detected ^ o ^ t ^^^ «f^. m ^ 

ti^dMs,ifst^^ commum^tion area (step il is reported to me tenninal 

coir^nication,Ae Citable telephone (tenninal 203) 55 203 that the data to be provided has occurred (fp J23) 

rnakesar^c^dure of originating ^ordinary com- ^^cnU for the .^^°^ c 

munication is made. If out of the service area when dialing, procedure for assigning the frequency, validating .the M 

the dialed number is stored in the memory built in the nal and establishing the radic ►channel is amittea.but, of 

portable telephone, and the dial is reserved The portable course, the channel is established after such procedure, 

telephone is always detenriining if it is getting into the 60 The terminal 203, being informed of occurrence of data, 

service area or not by its own carrier sensing function or transmits the detailed items of data request to the network 

measurement of reception field intensity. When detecting to side (step S24), and receives the data from the network side 

be in the communication area (service area), call edginating (step S25). The tenninal 203 having completed the data 
procedure is done automatically according to the reserved acquisition informs the user of acquisition of data by a 

dial. When executing the automatic call origination, a tunc- 65 buzzer or LED. 

tion is provided to inform the user of the call origination In this enibodiment, too, the user can obtain the data 

upon start of this automatic mcoming call operation. without knowing the c ommunicati on area same as in the 



05/24/2004, EAST Version: 1.4.1 



5,802,469 

17 18 

fifth embodiment, and the data can be acquired right after The user esters request items to the terminal 510 (step 

data occurrence. S31). 

(Ninth embodiment) The terminal 510 transfers the request items to the first 

A ninth embodiment is shown in FIG. 12, In the fifth base station 502 of the PHS by using the PHS channel (step 

embodiment to eighth embodiment, the service area is a 5 S32). 

single stratum, but in this embodiment, plural areas of The first base station 502 reports the request items to the 

narrow zone and wide zone are disposed hierarchically. data provider 516 through the network 401. 

A data provider 216 for providing necessary data to the At the data provider 516, the reported request items are 

user is connected to a network 211, and data is provided verified if matched with the content of the data that can be 

through the network 211 and radio channel according to the 10 provided, and reports the items of the data to be provided to 

request for data presentation from the user. A base station the terminal 510, the table of contents, summary, and others 

212 covers a wide area 214 (having a wide service area), and to the terminal 510 (step S33). At this time, the ID code of 

makes radio transmission with a terminal 210 through the data provider, the serial numbers of the data to be 

up-link channel and down-link channel 217 of low trans- provided to the user, and others are noticed at the same time, 

mission speed. As an ocample of such a channel 21^ PHS 15 The terrninal 510 shows the content shown from the data 

(sec^d-generation cordkss telephone system: Personal 5 16 to the user by the terminal display, and requests 

Handyphone System). This system has up-link and down- confirmation (step S34). 

link channels at a transmission speed of 32 Kbps, and the ^ „ . _ ^ - _ 

service area is about 200 to 500 mwide. The wide and low ™* u *?> rf ™* mc Mite* to * P™**; 

speed channel is explained as PHS system in this embodi- 20 confirms the content and enters an approval in a terminal 510 

meat below. ( ste * ) 

A base station 213 covers a spot area 215, and transmits terminal 510 notices the confinnation to the data 

through a down-link channel 218 of high transmission provider 516 through the network 401 (step S36). 

speed. In the data providing system as in mis embodiment, The network 401 notices the terminal 510 to wait for data 

the quantity of data transmitted from base station (network) 25 acquisition (step S37). 

side to the terminal is very large, whereas the quantity of The terrninal 510 informs the user that it is ready to 

data txwsmitted from the terminal to the base station acquire data (step S38). 

(network) side is very small, being limited to requested data mc watting state, the user can put the terminal 510 in 

items and the like. Accordingly, the SDL system mentioned ^ mc briefcase or pocket, and continues routine work. The 

earlier is used as the radio communication system having a terminal 510 is put in waiting state to detect if it is getting 

high speed down-link channel used m transmission of such in the SDL area 506 or not The means for determining if the 

huge quantity of data. Herein, the high speed down-link SDL area 506 or not is realized by a method of detenmning 

channel has a transmission speed of about tens of Mbps to by sensing the carrier by the terminal by sending out 

155 Mbps. Hereinafter, the spot high speed down-link ^ exclusive pilot carriers from the base stations 503 and 504, 

channel is described as SDL system in this embodiment a method of receiving the specific signals traiismitted out by 

In the SDL system, as shown in FIG. 13, a first base the base stations 503 and 504 by the terminal, or other 

station 502 covers a wide area 505 with up-link and down- method. 

link channels 507 of low speed (low traiisniission^eed). A as the user moves, suppose the terminal 510 has entered 

second base station 503 covers j i spot area 506 with a m the SDL area 506. The terminal 510 detects entry in the SDL 

down-link channel (SDL) 500 of high speed (high transmis- 3^ 506 by carrier sensing (step S391 

sion speed). When a portable terminal 510 is at a position _ A . , „ <A ~^ T\. A ^ _ . 

capabktf using only toe low speed channel, it is connected ™* tenmnal 51# automatically notices to the network 

n^networkSOl through thebase station 205 by using the 140 by using the PHS channel that it has entered the high 

low speed channel 507. When the terminal 510 is located at „ ^^ {S ?l^ 5 * ( ^J*}\ M * C 

a position capable of cormnimicating not only with the low 45 own ternu^ ID, the ID of the data provider going to 

sp£d channelbut also with the Thigh speed down-link ^ < *f £ tela teased, and others 

channel, data is acquired by using the SDL channel 508, in m to me network 401. 

the case of down-loading a large quantity of data when The network 401 transmits them to the data provider 516. 

accessing the database or the like. From the data provider 516, the prelmiinarily reserved 

In this ninth embodiment using the SDL system, the data request data is tamsmitted to the terminal 510 from the SDL 

acquisition procedure is explained below by reference to <Aannel 5a8 throu 8 h me ttrtwark 401 ^ 

FIG. 14. The tenmnal 510 stores the received data in the memory 

The user, when wanting data, enters the data request and incorporated in the tenmnal After completing the data 

request items in the terrninal 510. When the terminal 510 is 55 reception, the terminal 510 informs the user of completion 

located within the spot area 506 capable of using the SDL of **** acquisition by a buzzer or LED display or the like 

channel 508, the communication channel is connected ( st ^ > S42). 

immediately and data can be acquired, but it is impossible if The user enters (he data display request in the terminal 

staying outside the spot area 506. 510 whenever wanting to see the data (step S43). 

As mentioned above, the up-link and down-link channels 60 When the display request is entered, the terminal 510 

of low speed provided by the first base station 502 are displays the data stored in its own memory (step S44). 

realized by the PHS system, while the high speed channels Since the quantity of data provided from the data provider 

provided by the second base stations 503, 504 are channels 516 is very large, it takes a very long time when attempted 

by the SDL system. to transmit by the PHS channel 507. Herein, the ratio of 

When the terminal 510 is outside the spot area 506 of the 65 transmission speed of the SDL channel 508 and PHS chan- 

SDL system (but within the wide area 505 of the PHS nel 507 is assumed to be 100:1. If the transmission data is 

system), the operation is as follows. in such quantity to be transmitted in 10 seconds by using the 
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SDL channel 508, it takes 10,000 seconds (neatly 3 hours) installed near the entrance, and Ac spot area 506 is disposed 
by using the PHS channel 507. Therefore, it is not realistic to cover all the people passing the entrance, 
to transmit data by using the PHS channel 507 only. in such a configuration, when a certain time passes after 

Accordingly, in this embodiment, the PHS channel 507 is data acquisition request is issued, the user is certain to pass 
used for reserving data acquisition, and when the terminal 5 the SDL spot area 506 and can acquire the data. 
510 gets into the SDL area 506, the data is automatically in FIG. 16, it is installed in the corridor of an office. When 
transmitted to the terminal 510 via the SDL channel 508. the SDL spot area 506 is set so that the people using the 
Hence, mixed data such as image and voice can be provided, corridor are certain to pass, secure data transmission is 
and the user can acquire the data without knowing the SDL realized. 

area 506. 10 |q the same concept, the data acquisition rate can be 

(Tenth embodiment) enhanced by installing the SDL area in the highly probable 

A tenth embodiment is described below. passing zone of the users, such as the railway station 

In the ninth embodiment, regardless of the type of data, aU entrance and exit, a toll gate of an expressway, specific 
data are transmitted by using the SDL channel 508. 15 porous of a highway, before an elevator, before an 
However, the data obtained from the data provider 516 may escalator, and a toilet, among others, 
include data of relatively small quantity depending on the (Eleventh embodiment) 
type. In this emtodtment, therefore, at the data provider 516 An eleventh embodiment is described below, 
side, data are divided into two classes depending on the data ^ ^ tenm cm bodiment, the primary data to be trans- 
quantity. One is the primary data in the quantity sufficiently 20 mined through the PHS channel 507 and the secondary data 
transmitted by the PHS channel 507, and the other is the to be transmitted through the SDL channel 508 are fixed and 
secondary data that takes a very long time unless transmitted determined at the data provider side. Accordingly, unless 
by the SDL channel 508. The primary data is text data entering the SDL area 506, the secondary data can not be 
showing the outline of data or the like, and the secondary received forever. In this embodiment, alternatively, the time, 
data includes specific drawings and moving pictures. 25 PHS and SDL channel service charges and other conditions 
In the data provider 516 and network 410, of the data are all converted to the cost, and the data is transmitted 
requested from the terminal 510, only the primary data is through PHS or SDL channel so as to miiiirnize the cost For 
immediately transmitted to the terminal 510 through the example, the secondary data is divided into various degrees 
PHS channel 507. The terminal 510 displays the received of importance depending on the type of data. The image 
data to the user. The user, if the desired data is obtained by 30 data, if a very high definition is not demanded, can be 
the primary data only, reports it to the network/data provider, transmitted through the PHS channel in a certain duration of 
and terminates the communication. If the user wants further time. 

data, it is reported to the network/data provider, and the When the user desires to acquire secondary data, the data 
secondary data is acquired through the SDL channel 508. provider sequentially calculates the cost, and presents the 

As the provided data, it is satisfied by the primary data in 35 data by selectively using the PHS channel and SDL channel 
most cases, and if data is provided through the SDL channel 50 that the cost may be minimum. Herein, the cost is 
508 in such cases, it means wasteful commiinication, and detenmned such that the cost for important data increases 
efficient use of the SDL channel is disturbed, and the with the passing of the time and the service charge of the 
terminal consumes power wastefully. PHS channel is slightly lowered with the passing of the time. 

By providing the primary data through the PHS channel 40 Hence, if the tenninal does not get into the SDL area 506 
507, the user can acquire the data quickly, and by providing after passing a certain time, and secondary data cannot be 
the secondary data through the SDL channel 508, data of transmitted in the ninth and tenth embodiments, the highly 
moving picture or high definition images can be also pro- important portion of the secondary data is transmitted to the 
vided effectively. ^ terminal 510 through the PHS channel 507 and displayed to 

In this case, the terminal displays the primary data on the the user, 
screen, and it is questioned whether or not to obtain detailed in this embodiment, by /^rniating the cost and dividing 
secondary data by using the SDL channel 508 (the button in the data to be transmitted through the PHS channel and SDL 
the window system), and by clicking the button, the terminal channel, the user can always acquire the effective data at the 
is automatically set in the waiting state for receiving the ^ minimum cost 

SDL area, so that the user's operation will be much simpli- M hcr ein, in the fifth embodiment to the 

fied by such setting. eleventh embodiment, the user enters the data request pre- 

The ninth and tenth eaftodimeiits may be modified as liminjm iy in the frr™™ 1 , and the required items are auto- 
follows, matically presented from the network when it is detected 

FIG. 15 and FIG. 16 show examples of place of instal- 55 that the terminal gets into the communication area. By 
lation of SDL spot area 506 (the service area by SDL channel registering request items for the data issued periodically 
508). In the ninth and tenth embodiments, it is assumed that such as newspapers and periodicals, the data can be acquired 
the user of the portable terminal moves, and unless the user without input of data request by the user every time. For 
gets into the SDL spot area 506 while moving, data cannot example, when subscribing to a specific newspaper for three 
be pro vided. This problem is solved by setting the SDL spot £0 months by using the portable terminal, the user contracts 
area 506 in a place of high probability of the user getting in with the newspaper data provider and is registered. The user 
or passing along with moving. does not have to enter the acquisition request of the news- 

For example, when the SDL spot area 506 is set at the paper every time into the terrmnaL The user goes to work 
entrance of a company or entrance of an office room, the user with the portable te rminal. An SDL area is provided at the 
crosses this area 506 at least several times a day and the data 63 local railway station entrance. As the user passes the 
can be received. In FIG. 15, an entire room is covered by the entrance, the day's newspaper data is automatically trans- 
PHS base station 502, and the SDL base station 503 is mitted to the terminal. The procedure of transmission is 
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same as in Che foregoing embodiments. The terminal informs The fifth embodiment to the eleventh embodiment may be 

the user of completion of data acquisition by sound, light or summarized as follows. 

vibration. As a result, the user can read the newspaper First, this is a radio communication system, being a 

articles through the portable terminal while waiting for a system composed of a communication network, radio base 

train on the platform or in the commuter train. Thus, by 5 stations connected to the communication network, and data 

registering and reserving preliminarily, the labor of input to providers and portable terminals connected to the commu- 

the terminal can be saved. ni cation network, in which the communi cation network and 

Incidentally it is attempted to realize electric newspaper portable terminals are connected by radio channels through 

delivery service by connecting high speed wired network to radio base stations, and by issuing data acquisition request, 

every home. It aims at providing various services by con- 10 the data corresponding to the request can be received from 

necting optical fibers to homes and using the high speed the data provider, further comprising means for detecting 

channel It requires, however, a colossal cost for installation when the portable terminal gets into an area radio commu- 

of optical fibers to every home, and it is beyond acceptance nicable with the radio base station, wherein when acquiring 

for general homes generally using only telephone or fac- data from the data provider by using the portable data 

simile services. 15 terminal, the user of the terminal requests data acquisition to 

According to the present invention, since the SDL area is the terminal at an arbitrary time, and the portable terminal 

provided at specific points only, and particular infrastructure acquires the requested data automatically when getting into 

relating to individual homes is not necessary. The user has an area cornmunicable with the radio base station, 

only to buy the terminal, and the network side requires only In this constitution, the user of the terminal can request 

installation of base stations at railway stations and other 20 data acquisition to the terminal at an arbitrary time. When 

several specific points. Thus, by installing the SDL area in moving by carrying the terminal, the terminal, when detect- 

specific points, advanced data presentation service is real- ing entry in radio communicable area, automatically origi- 

ized without excessive capital investment nates a call, establishes radio communication channel, and 

Hie user accessing the data provider does not always wish notices to the network that the data acquisition is requested 

to obtain the data in real time. For example, if the user wants 25 and transmits the request item to the network side, while the 

to know the content of the day's morning paper when going network side transmits the request item to the data provider, 

to work, the data is not necessary on one's way from home and transmits the data provided from the data provider 

to the railway station, but is needed while waiting for the according to the request to the terminal by radio channel 

train at the station or in the train. This realizes the radio communication system in which 

According to this system, the user enters desired data in the user can receive necessary data without thinking of the 

the own terminal at an arbitrary Hire* when wishing to have radio service area. 

data. In the terminal, the types of data that can be acquired Second is a radio commuiiication system, being a system 

are stored preliminarily, and it is judged if the requested data composed of a cconmunicarion network, radio base stations 

is accessible or not, and if possible, it is noticed to the user, J5 connected to the communication network, and data provid- 

The user ends the terminal operation by knowing the reg- ers and portable terminals connected to the communication 

istration is complete. network, in which the communication network and portable 

The te rminal monitors whether it is located in an area terminal are connected by radio channel through one or 
enabling radio communication or not As means of plural base stations, and the base stations and portable 
monitoring, for example, a specific frequency carrier is ^ terminal has at least radio transmission channels of a first 
transmitted out from the base station side, and this carrier down-link channel for transmitting at first transmission 
frequency is monitored, and the carrier is sensed to see if the speed, a second down-link channel for transmitting at sec- 
carrier is above a specific field intensity or not ond transmission speed faster than the first transmission 

The terminal, when detecting the entry in the radio speed, and an up-link channel for transmitting at same 

communication area, originates a call automatically, and 45 transmission speed as the first tr ansmiss ion speed, and the 

establishes a radio communication ^nn^l The terminal communicable area of the first down-link channel and 

notices the network that data acquisition is requested, and up-link channel is wider than the c ommunicab le area of the 

transmits the request item. The network transmits the request second down-link chann el, further c omprising means for 

item to the 4*t« provider, and transmits the requested flat* detecting when the portable terminal gets into the region 

from the data provider to the terminal by the radio channel 50 communicable with the second down-link channel, wherein 

The terminal informs the user of completion of data acqui- when acquiring data from the data provider by using the 

sition by lamp or buzzer. portable terminal, the user requests data acquisition in the 

In this way, when it is detected that the terminal gets in the terminal at an arbitrary rime, and the portable terminal 

radio corrjmunication area, it automatically originates a call, automatically acquires the requested data through the second 

establishes a radio commumcation channel, notices to the 55 down -link chann el when getting into the area com m u ni ca b le 

network that the data acquisition is requested, and transmits with the down-link channel 

the request item to the network side, while the network In this constitution, in addition to the first effect, it brings 

transmits the request item to the data provider, and transmits about a second effect of acquiring data by high speed 

the data provided from the data provider according to the transmission when getting into the area of the second 

request to the terminal by radio channel, and therefore, in 60 down-link channel having a narrow service area capable of 

this radio communi c ation system, the user can receive transmitting at high speed. 

necessary data without thinking of radio service area. As a result, the user can receive necessary data without 

Therefore, according to the present invention, detecting thiniring of the radio service area, and massive data can be 

that the terminal gets into the radio conimunication area and acquired in a short time according to this radio communi- 

acquMng data automatically, the user receives advanced 65 cation system. 

data presentation service without thinking of the radio Thirdly, relating to the second constitution, the portable 

communication area at alL terminal can report the data acquisition request by the user 
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to the network by using the up- link channel and the first consumes a significant power in the receiver, and it is 

down-link channel, whether located in a communicable area demanded to start the receiver as rarely as possible in order 

of the second down-link channel or not to save the battery. If, however, the starting interval of the 

As a result, in addition to the first and second effects, it receiver is too long, when communication service over a 

hrings about a third effect capable of requesting data acqui- 5 wide area is done in a spot, it is highly possible to pass 

sition whenever desired. through the reception area while the power source is kept 

w? — u i i ♦ ^ _ , off, or the waiting time until the communication designates 

Fourth, relating to the second ^'^^^j^ the call becomes long, and troubles in service occur, 

terminal can acquire data also through the first down-link ' 

channel It is hence an object of the present invention to enable use 
. JJt , 4 - , , io of terminal apparatus small in power consumption in recep- 
As a result ******* to die lint ^and second effecte, it ^^^^^^ 
brings about a fourth effect capable of acquiring data when- of ^ ^^^^5 of mc present invention, by mini- 
ever desired. mizing the operation of the wide-band receiver which con- 
Trie fifth to eleventh embodiments are examples relating sumcs a power, the battery is saved without sacrificing 
to the radio communication system capable of acquiring data 15 the service quality. To realize this, in the terminal apparatus, 
rationally. In the radio c omm u nic ation system, as the com- from ^ wide-band receiver, reception detecting 
munication transmission speed becomes faster, a receiver far mcans 0 f much smaller power consumption by narrow-band 
high speed transmission is needed also at the terminal. The or the like is provided, and while wide-band waves are not 
receiver for high speed transmission requires a high power received, service in wide band is detected by the reception 
consumption in operation, and from the viewpoint of main- 20 detecting means of low power consumption, and the receiv- 
taming the battery capacity, the problem of battery is sig- mg part of wide-band waves is operated from the power 
mficant for the terminal (mobile station) carried by an source control unit to receive. When it is not necessary to 
individual Moreover, as in the foregoing emtodiments, in perform reception operation of wide-band, the wide-band 
order to acquire data without having consciousness of the receiver is stopped to save the battery. The detail follows, 
radio channel zone, the terminal must be always kept in an 25 (Twelfth embodiment) 

active state, and the battery is s^ntwaster^, and hence is a block diagram showing the constitution of the 

power-saving measures should be required. batten-saving n*mcdmttds embodiment, and FIG. 18Ato 

From the viewpoint of power-saving, other embodiments mQ ^ m for explaining its operation, 

are described. A terminal apparatus 231 is composed of a power source 

First, the battery-saving method of radio c om m u nication control unit 232, a wide-band receiver 233 for operating to 

system is explained. receive corresponding to wide-band waves of radio trans- 

In the case the terminal (mobile station) is portable as in mission waves, a medium-band transmitter/receiver 234 far 

the case of mobile communication system, it is hard to use operating to transmit and receive corresponding to medium- 

by always connecting a wired power source, and generally band waves, a narrow-band receiver 235 for operating to 

the battery is used as the power source. To originate a call receive corresponding to narrow-band waves, and antennas 

from the terminal device, it is enough to turn on the switch 237a to 237c corresponding to either one or both of trans- 

on every occasion, but when receiving a call, it is not known mission and reception. The power source control unit 232 

when a call is received, and hence the receiver must be supplies a power source control signal to the receivers 233, 

always kept active. The power consumed for this purpose 234 for operating them. The wide-band receiver 233 and 

exhausts the battery, and therefore the incoming call waiting medium-band transmitter/receiver 234 receive the power 

time is limited to a short time. source control signal 236 addressed to their own output out 

To solve this problem, mtermittent reception is known as from the power source control unit 232, and put the circuits 

prior art The receiver is not always kept in active state, but in operation by receiving power feed from the power source 

the receiver is started up at certain time intervals to sense the ^ unit not shown in the drawing. Besides, depending on the 

carrier, and the power source of the receiver is kept off until circumstance, the power source control unit 232 controls 

next rise time unless receiving wave is detected. In mis way, generation of power source control signal 236 for the 

the battery is saved, but if mtermittent, the power consump- wide-band receiver 233 and medium-band transmitter/ 

tion is significant in an apparatus of a large operating power. receiver 234, and hence controls their operation. The 

Besides, since mtermittent reception is done also outside 50 antenna 237 a isfor r^eiving of me wideband receiver 233, 

the radio commmucation effective zone, even in the case of *ne antenna 2376 is for transmitting and receiving of the 

spot service zone covering a local area, imenr^nt recep- meaium4>and transnn^receiver 234 and the imtenna 

Son is done merely without determining whether inside or ^ is forrecervmg of the narrow-band receiver 235. 

outside the area, and the receiver is started even if commu- Referring next to FIG. 18A to FIG. 18C, the operation of 

nication is invalid, and the power is consumed wastefully. 53 the twelfth embodiment is described. In FIG. ISA to FIG. 

To save the battery, the power consumption of each device WC, same reference numerals as in HG. ITshow 'the = same 

may be lowered, but it is difficult to reduce the power consUtmion as in FIG. 17. The shaded block indicates an 

consumption substantially by this method alone. Or in the active state. 

communication system by micro cell such as PHS, along When the power source of the terminal apparatus 231 is 

with the move of the location registration area, the packet for 60 turned on, the power source control unit 232 is put in an 

location registration must be transmitted to the base station, active state. Consequently, the operation is controlled by 

and the power consumption for this purpose also causes to feeding power to the medium-band transmitter/receiver 234, 

shorten the duration time of the battery. Recently, there is an wide-band receiver 233, and narrow-band receiver 235 from 

increasing demand for communication at high transmission the power source control unit 232. 

speed along with development of mobile cornmunication 65 Usually, while waiting without making communications, 

system, but transmission and reception at nigh transmission as shown in FIG. ISA, the narrow-band receiver 235 and 

speed consume a large power. Even mternrittent reception power source control unit 232 are active, while the wide- 
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band receiver 233 and medium-band transmitter/receiver as service area. A pager may be known as an example 

234 are inactive. Since the narrow-band receiver 235 and thereof. The service area of the pager is very wide, such as 

power source control unit 232 are operating, if the wide- a whole state, but since the users existing in the area must 

band receiver 233 and medium-band transmitter/receiver be accommodated in a limited frequency resource, it is 

234 are not operating, the terminal apparatus 231 can 5 possible to transmit only at a low transmission speed 

respond to an incoming call. (hundreds of bps to several Kbps). 

That is, the incoming call is processed as follows. First, Transmission in medium band is communicated in a 

the terminal apparatus 231 is called by a signal of narrow- limited area, and this area consists of plural portions 

band wave. Hence, through the narrow-band receiver 235, arranged continuously by overlapping partially, and the user 

the terminal apparatus 231 and power source control unit 10 can communicate at arbitrary positions while moving. This 

232 know what kind of call is designated. When the is realized by the technology called location registration, 

medium-band communication is called by the signal of Plural base stations Al are disposed, and each has a narrow 

narrow-band signal, as shown in FIG. 18B, the power source area A2, and these areas are designed to overlap. Such 

control unit 232 transmits a power source control signal of examples include the portable telephone and second- 

the medium-band transmitter/receiver 234, and hence the 15 generation cordless telephone (PHS). In the PHS, the ter- 

power source of the medium-band transmitter^eceiver 234 rninal getting into a certain area notices to the base station 

is turned on to start operation, thereby transmitting and that it is in this area, and the location is registered in the 

receiving by using medium-band waves. control station A3, so that it can be called from the network. 

FIG. 18C shows a second active mode in this The radius of the area is hundreds of meters to several 

embodiment, showing an example of starting both the wide- ^° kilometers, and to support the users existing in mis area, the 

band receiver 233 and medium-band transmitter/receiver pager can communicate at high speed, so that transmission 

234, by the call by the signal of narrow-band wave. at tens of Kbps to hundreds of lips may be enabled. 

By the call by the signal of narrow-band wave, the power Transmission in wide band is an exclusive down-link 

source control unit 232 transmits the control signal to the channel disposed in spots, and the cells A4 are spots and are 

wide-band receiver 233 and medium-band transmitter/ 25 not continuous, and data is transmitted only when the user 

receiver 234. The wide-band receiver 233 and medium-band passes the area. This area is located at the positions the users 

txansmitterAeceiver 234 operate by using the an tcn p** 237a, are likely to pass by, such as railway station and highway, 

2736, respectively. and the covering range is several meters to tens of meters. 

Generally, the power consumption in the radio devices M ™* ^ transmission in a limited range, and since the 

composing the terminal apparatus increases as the band- areas are remote from each other, rammum r ati on at high 

width becomes broader. If the power per bandwidth is the speed is possible, and data transmission at high speed of 

same, a larger power is consumed when the bandwidth is 8ibcai tens of Mbps to 150 Mbps is enabled- As a example 

broader. The loss of devices and channel becomes larger as of such wide-range spot-area data transmission, the SDL 

the frequency is higher, and a larger power is consumed 35 system mentioned above may be known, 

when the frequency is higher in order to compensate fox it In the conventional FHS system, location registration in a 

A narrow-band signal can be transmitted at low frequency, relatively narrow area is necessary. This is because the 

but a wide-band signal is transmitted at high frequency. It is radius of the area is about hundreds of meters to several 

assumed tfmt the transmission speed of a narrow-band «ign«l kilometers, and the area changes occurs very frequency as 

is 1 to 2 Kbps, that of medium-band signal is 32 Kbps, and ^ the terminal moves, and the location must be registered each 

mat of a wide-band signal is 155 Mbps. Although narrow- time. Alternatively, by dividing the area into several groups, 

band signals can be transmitted in a band of hundreds of it may be considered to register location only when moved 

MHz, but it cannot be tainsmitted in this band since the other to other group. In this method, however, the PHS must be 

bands signal cannot be uwsmitted, and hence a ™m™M*r always kept in ON state in order to judge the area groups, 

wave band such as 20 to 60 GHz band must be used for 45 and the reception signal must be demodulated, 

transmitting the narrow-band signals. From this relation In this embodiment, whether in the PHS or in the SDL 

between bandwidth and frequency, narrow-band signals can system, the power source can be turned off completely in 

be received by a very small power, while a larger power is waiting state. When turning on the power, the location is 

needed for reception of wide-band signals. registered by using the FHS system. Usually, the location 

Therefore, as in this embodiment, by using the narrow- 50 registration data is stored in the control station A3 for 

band signal in monitoring for incoming call in waiting state controlling the FHS system, and when paging by using the 

to stop the power source of the wide-band receiver 233 and PHS system, the area is specified by using the location 

inedium-band transniitter/receiver 234 in waiting state, and registration data. In this embodiment, the location registra- 

operating the narrow-band receiver 335 in power feed state, don data is noticed to the control station responsible for 

monitoring for incoming call in waiting state is enabled, and 33 paging by the pager, and the pager pages. At the terminal, 

only when called, power feed is started to either required one arte registering the location by using the PHS system when 

of the wide-band receiver 333 and medium-wave band turning on the power, the power source of the PHS system 

receiver 334 to put in operation, so that the battery can be is turned off, and the pager receives. The pager has the 

saved effectively. function of turning on the power source only for the possible 

(Thirteenth embodiment) a time when any signal addressed to itself may be transmitted 

In the SDL system, having a narrow-band channel of low ^own in FIG. 20A and FIG. 20B. This is called the 

transmission speed and wide-band channel of high trans- intermittent reception technology, and is widely employed 

mission speed, as shown in FIG. 19, data transmission using generally. 

narrow-band channel is conducted in a wide area A7, and The paging range by the pager is very wide, and once the 

data transmission using narrow-band channel is conducted 65 location is registered, one does not go out of the range so 

in a narrow area A2. Suppose a base station A6 is a often unless driving on an expressway or moving on a bullet 

paging-only narrow-band channel having the wide area A7 train. Once going out of the range, however, a call is not 
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received Usually, the pager is for incoming call only, and 
the paging area is limited at the time of making a contract, 
and it cannot be used in another area. 

In this embodiment, such a problem is solved by regis- 
tering the location by the PHS system. For this purpose, the 
signal at timing Bl highly possible to have a signal 
addressed to itself in FIG. 20A may be composed as shown 
in FIG. 21 . In this signal, a wide area ID showing the paging 
area of the pager is added, and it is utilized. At the terminal, 
receiving by using the pager, the wide area ID in the 
reception data is checked to compare with the ID of the own 
prior location registration, and when it is judged that the 
terminal is obviously out of the expected area, the function 
element of the PHS system as the terminal is controlled to 
turn on the power, and location is registered again. 

This solves the problem in the prior art that the pager 
registered in New York area could not be used in California 
or other places. 

As the waiting state in the pager, the power source is kept 
in OFF state in the function elements of PHS system and 
SDL system as terminals. 

On the other hand, suppose data transmission is requested 
to the terminal by the SDL system at the network side. At the 
network side, first the terminal is called by the pager. The 
called terminal turns on the PHS system, and the location of 
the PHS area is registered. At the network side, from the 
previous location registration, there is certain terrninal loca- 
tion data enough to specify the wide area of the pager, but 
there is no location data of enough accuracy for communi- 
cating with the PHS system. 

After establishing the PHS channel by location registra- 
tion of PHS area (service area for PHS system), the network 
side informs the terminal of the request for communicatio n 
by using SDL system. Afterwards, when getting into the spot 
area (service area for using high speed channel of SDL 
system), high speed data transmission is done by using the 
SDL system. 

Conventionally, in the waiting state at the terminal, the 
battery is saved by intermittent reception operation by the 
PHS system, whereas in this embodiment, by intermittent 
reception by the pager, a higher battery-saving effect is 
obtained. 

Comparing the power consumption in the waiting state 
betwee n the PHS sy stem and pager, the pager consumes far 
smaller power. This is due to the transmission speed, fre- 
quency band, and intermittent reception interval. Put 
together, however, it is not so different from the extension of 
the intermittent reception interval of the PHS system, but the 
greatest difference is that the pager requires location regis- 
tration only once when turning on the power and is very 
email in the number of times of location registration as 
compared with the PHS system which requires frequent 
location registrations. The location registration job is 
accompanied by transmission, and its power consumption is 
significant 

By the continuation of pager system, PHS system, and 
SDL system, and exchange of data such as location regis- 
tration data by each control station, a notable battery saving 
effect is obtained. Urns, in this embodiment, by receiving in 
waiting state mtennittently only by a narrow-band signal, 
the power consumption in the waiting state can be substan- 
tially reduced, and a more effective battery saving is real- 
ized. 

(Fourteenth embodiment) 

A fourteenth embodiment is an example relating to a 
second battery saving method, and a schematic structure is 
shown in FIG. 22, and its operation is illustrated in FIG. 23A 
and FIG. 23B. 
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In FIG. 22, same reference numerals as in FIG. 17 denote 
the same components. Reference numeral 131 is an infrared 
receiving unit for detecting an infrared ray, and 132 is an 
infrared signal showing the wide-band receiving area. In this 

5 embodiment, a power source control unit 232 and a wide- 
band receiver 233 are provided, and circuits for narrow band 
and medium band are not provided. The infrared receiving 
unit 131 for detecting an infrared ray is realized generally by 
an extremely low power consumption. In this embodiment, 

10 taking note of this point, it is designed to use infrared ray 
while waiting for an incoming calL 

The operation of this embodiment is described below 
while referring to FIG. 22, FIG. 23A and FIG. 23B. The 
infrared ray receiving unit 131 of the terminal apparatus 231 

is operates at low power, and when waiting, the infrared ray 
receiving unit 131 and power source control unit 232 operate 
as shown in FIG. 23 A, while the wide-band receiver 233 is 
stopped. 

In operation, as shown in FIG. 23B, the infrared receiving 
20 unit 131 detects the infrared signal 132 and transmits out the 
output to the power source control unit 232, and the wide- 
band receiver 233 is put in operation by the power source 
control signal 236 from the power source control unit 232. 
The wide-band receiver 233 receives by using the antenna 
25 237a 

The monitoring circuit using infrared ray can be com- 
posed in a circuit of an extremely low power consumption. 
Therefore, by employing such infrared receiving system 
M realizing circuit composition of low power consumption in 
monitoring in waiting state, a more effective battery saving 
is realized. 

Using infrared rays, an infrared sensor is required at the 
terminal side of radio communication apparatus 231, and 
35 this sensor may be attached to the sleeve or the pocket of the 
clothes of the user carrying the terminal, or to the outside of 
a briefcase or the like with a clip. 

(Fifteenth embodiment) 

A fifteenth embodiment is shown as a third battery saving 
40 method. 

In FIG. 24 and FIG. 25A and FIG. 25B, same reference 
numerals as in FIG. 22 denote same components. In mis 
embodiment, instead of the infrared receiving unit 133 in the 
constitution in FIG. 22, a narrow-band receiver 151 is 

45 provided as shown in FIG. 24. The narrow-band receiver 
151 is a circuit for processing reception (receiving 
operation) of narrow-band waves. 
Hie operation of mis embodiment is described by rcfer- 

„ ring to FIG. 25A and FIG. 25B. In the wide-band service 
area, a specific narrow-band wave showing the spot area is 
broadcast (transmitted). While waiting, as shown in FIG. 
25 A, only the narrow-band receiver 151 and power source 
control circuit 232 are operating, and the narrow-band 

55 receiver 151 operates at a smaller power than the wide-band 
receiver 233. 

In a wide-band receiving place, narrow-band waves are 
received and processed by the narrow-band receiver 151, 
and the power source control unit 232 receives the output 

go from the narrow-band receiver 233 to detect it, and gives a 
power source control signal to the wide-band receiver 233 in 
order to operate the wide-band receiver 233. Consequently, 
the wide-band receiver 233 receives the power supply and 
starts operation, thereby receiving wide-band waves. 

65 Thus, in this enibodrment, while waiting, the power 
source of the wide-band receiver 233 is turned off, and the 
power source of the narrow-band receiver 151 is turned on 
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to put in operation, and the narrow-band waves are moni- medium-band waves as a base station for communicating in 

torcd by the narrow-band receiver 151, and when a call is medium-band waves, and 192 is a base station apparatus for 

received by using the narrow-band waves, the power source wide-band waves as base station for communicating in 

of the wide-band receiver 233 is turned on by the power wide-band waves. 

source control unit 232 to start operation, and therefore the 5 FIG, 30A to FIG. 30C are explanatory diagrams of the 

waiting operation is managed at low power consumption, so operation of this embodiment Reference numeral 101 is a 

that a high battery saving effect is obtained wide-band reception start ID code, and 102 is a wide-band 

(Sixteenth embodiment) reception end ID code. The reception start ID code 101 and 

A sixteenth embodiment is an example of fourth battery reception end ID code 102 are transmitted from the medium- 
saving method. 10 band base station 191, and these codes are received and 

FIG. 26 and FIG. 27 show a schematic structure and recognized in the medium-band receiver 34, and on the basis 

operation of this embodiment In FIG. 26, same reference of *c result of receiving and recognizing, the power source 

numerals as in FIG. 17 show same components, and refer- control signal 236 is controlled in the power source control 

ence numeral 171 is an induction coupling ceil as a sensor, unit 232, and the power on/off of the wide-band receiver 233 

and 172 is an amplifier for amplifying the output of this 15 is controlled Therefore, the medium-band transmitter/ 

induction coupling coil 171. receiver 234 has the function of identifying the reception 

In FIG. 27, reference numeral 231 is a terminal apparatus, start ID code 101 and reception end ID code 102. 

and 181 is an electromagnetic induction apparatus provided In FIG. 28, it is supposed mat the terminal apparatus 231 

in a wide-band wave receiving area, and it is intended to can receive both of the waves of medium-band base station 

generate a signal by electro-magnetic induction in the indue- 20 191 and wide-band base station 192. 

tion coupling coil 171 incorporated in the terminal apparatus In FIG. 29, while waiting, the medium-band transmitter/ 

231. That is, the induction coupling coil 171 incorporated in receiver 234 and power source control unit 232 are 

the terminal apparatus 231 and the electromagnetic indue- operating, and when the medium-band transmitter/receiver 

tion apparatus 181 are matched in the coupling 234 receives and recognizes the wide-band reception start 

characteristic, and the power source is always supplied to the ED code 101, the power source control unit 232 controls, as 

electromagnetic induction apparatus 181, and therefore a shown in FIG. 30C, to turn on the power source of the 

signal by electromagnetic induction can be generated in the wide-band receiver 233, and this wide-band receiver 233 is 

induction coupling coil 171. put into operation. 

The operation is described below. Outside the wide-band ^ Next, when the medium-band transmitter/receiver 234 

wave receiving area, the constituent elements in FIG. 26 are receives and recognizes the wide-band reception end ID 

stopped In the wide-band wave receiving area, the electro- code 102, the power source control unit 232 controls, as 

magnetic induction apparatus 181 as shown in FIG. 27 is shown in FIG. 30C, to turn off the power source of the 

provided, and the user of the terminal apparatus 231 moves wide-band receiver 233 to stop its operation, 

the tenninal apparatus 231 along the electromagnetic indue- 35 Thus, while momtoring in medium-band waves, wasteful 

tion apparatus 181. An alteniatmg^iit power source is consumption in the wide-band receiver can be 

always suppHed to the dectromagnetic induction apparatus s — sscdj md improved effect is obtained in battery 

181, and by the electromagnetic induction effect between the ^^f' 

induction coupling cofl 171 in the terminal apparatus 231 arohte*rih hndimr. t\ 

and dectromagnetic induction apparatus 181, a current ^ eighteenth emooaimen ; 

flows into the induction coupling coil 171. This current is An eighteenth embodiment is intended to save the battery, 

immediately amplified by the amplifier 172, and is trans- in tmie sharing n^tiriexmgm me wideband 

mitted to the power source control unit 232. The power mc operation timing of the wide-band receiver by using 

source control unit 232, by the signal from the amplifier 172, medium-hand wave, thereby stopping operation ofthewide- 

detects entry into wide-band wave receiving area, and trans- 45 band receiver in other than reception slot 

mits the power source control signal 236, as the control FIG. 31A to FIG. 31C are explanatory dia g rams of 

signal to turn on the power source of the wide-band wave operation of battery saving method of tins embodiment, and 

receiving signal 233, to the wide-band receiver 233, so that the parts having same reference numerals as in FIG. 30A to 

the power source of the wide-band receiver 233 is turned on, FIG. 30C are same as in FIG. 30 A to FIG. 30C Reference 

thereby receiving wide-band waves through the antenna ^ numerals U1A and U1B are data t ra ns m i t ted in wide-band 

237a. waves. Hie construction of the eighteenth embodiment is 

Thus, outside the wide-band wave receiving area, the same as the construction explained in the seventeenth 

receiver or transmittex^eceiver does not consume any embodiment 

power, and it is highly effective for battery saving. This The operation of the dghteenth embodimentis explained 

embodiment is particularly effective when installed, for ^ by reference to FIG. 3 LA to FIG. 31C Same as in the 

example, at the automatic ticket checking apparatus at a seventeenth embodiment, by receiving and recognizing the 

railway station. wide-band reception start ID code 101 in the medium-band 

(Seventeenth embodiment) wave tiansmittexflreceiver 234, the power source control unit 

A seventeenth embodimentis an example of a firm battery 232 controls to turn on the power source of the wide-band 

saving method, relating to a battery saving method of 60 receiver 233 to put in operation, and by receiving and 

suppressing wasteful power consumption in the wide-band recognizing the wide-band reception end ID code 102 by the 

receiver, while monitoring in the medium-band waves. wide-band receiver 233, the power source of the wide-band 

FIG. 28 and HG. 29 schematically show the constitution receiver 233 is turned off to stop, which is executed in the 

of the seventeenth embodiment In FIG. 28 and FIG. 29, following procedure. 

those having same reference numerals as in FIG. 17 show 65 The reception start ID code 101 and reception end ID code 

the same components as in FIG. 17. In the diagrams, 102 are transmitted from the medium-band base station 191, 

reference numeral 191 is a base station apparatus for and these codes are received and recognized in the medium- 
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band receiver 234, and on die basis of the result of receiving 
and recognizing, the power source control signal 236 is 
controlled by the power source control unit 232, thereby 
controlling on/off of the power source of the wide-band 
receiver 233. 

In this embodiment, since it is supposed mat time sharing 
multiplexing be done in the wide band, the operations of the 
medium-band transmitter/receiver 234 and wide-band 
receiver 233 are synchronized, and the base station appara- 
tus 191 side transmits the reception start ID code 191 just 
before the wide-band data 111 in the medium-band wave, 
and it is received by the medium-band tran srnitter/receiver 
234 of the communication terminal apparatus 231, and the 
reception end ID code 102 is transmitted in medium-band 
wave from the base station apparatus 191 side just before 
end of transmission of wide-band data HI from the base 
station apparatus 192, and consequently it is received by the 
medium-band transrnitter/receiver 234 of the communica- 
tion terminal apparatus 231, so that the wide-band receiver 
is operated only when there is data. 

In the case of time sharing multiplexing in the wide band, 
by controlling the operation timing of the wide-band 
receiver by using medium-band waves, the operation of the 
wide-band receiver can be stopped in other than reception 
slot, which is highly effective for saving battery. 

(Nineteenth ernbodiment) 

In a nineteenth embodiment, in the case of packet trans- 
mission of the wide-band waves, a wide-band reception start 
ID code is transmitted in the medium band according to the 
transmission timing of packet, and the power source of the 
wide-band receiver 233 is turned on, and by sending a 
wide-band reception end ID code at the end of me packet, it 
is identified in the wide-band receiver 233, and its own 
power source is cut off and the battery is saved. 

Or, by synchronizing the reception timing of medium 
band and wide band, by sending the wide-band reception 
start ID code 101 to be received in the medium band just 
before wide-band data, in the case of time sharing multi- 
plexing in wide band, the operation of the wide-band 
receiver can be stopped in other than reception slot in wide 
band, so that the battery can be saved. FIG. 32A to FIG. 32D 
and FIG. 33AtoFIG. 33C are diagram showing examples of 
battery saving method of the embodiment. 

In FIG. 32A to FIG. 32D, same reference numerals as in 
FIG30AtoFIG. 30C refer to same functions as in FIG. 30A 
to FIG. 30C. In the diagrams, reference 121 shows data 
transmitted in wide band, and 122 denotes a data code 
indicating end of data transmission. In the example in FIG. 
32Ato FIG. 32D, the wide-band receiver 233 has functions 
for identifying the wide-band reception end ID code 122, 
and turning off the own power source. 

In the example in FIG. 33A to FIG. 33C, reception 
timings of F^i irm band and wide band are synchronized, 
and a wide-band reception start ID code 101 received in 
mfrfinm band is transmitted just before wide-band data, and 
a wide-band reception end ID code 102 is transmitted just 
after completion of wide-band data, and by distinguishing 
them in the medium-band transmitter/receiver 234, it is 
designed to control to turn on or off the power source of the 
wide-band receiver 233 through the power source control 
unit 232. 

The example in FIG. 32A to FIG. 32D is explained. In 
waiting state, the medium-band transmittei/receiver 234 is 
operating, but the power source of the wide-band receiver 

233 is turned off. 

The operation of the medium-band transnritter/receiver 

234 is not always continuous as shown in the diagram, and 
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includes intermittent reception operation in terms of time to 
save power consumption. 

The medium-band base station 191 transmits the wide- 
band reception start ID code 101 in medium band, and the 

3 wide-band base station 192 transmits a packet by adding 
wide-band reception end ID code to the end of the trans- 
mission data in wide band. 

At the terminal apparatus 231 side, when the medium- 
band transinitter/receiver 234 detects the wide-band recep- 

10 tion start ID code 101, this recognition output is given to the 
power source control unit 232, and from the power source 
control unit 232 receiving it, a signal is transmitted out to 
operate the wide-band receiver 233, and the wide-band 
receiver 233 starts to receive as indicated by reference 

15 numeral 103. 

A packet having the wide-band reception end ID code 122 
attached to the end of the transmission data in wide band is 
given, and when the wide-band receiver 233 detects it, as 
indicated by reference numeral 104, the wide-band receiver 

20 233 immediately stops operation and turns off the power. 
In the example in FIG. 33A to FIG. 33C, the reception 
timings of ™^HiiTm band and wide band are synchronized, 
and the medium-band base station 91 transmits the wide- 
band reception start ID code 101 just before the wide-band 

25 data. By recognizing it in the medium-band wave 
tranamtier/receiver 234 of the tenninal apparatus 231, the 
power source of the wide-band receiver 233 is turned on 
through the power source control unit 232. 

The medium-band base station 191 transmits the wide- 
band reception end ID code 102 just after comrdetion of 
wide-band data. By recognizing it in the medium-band 
transmitter/recover 234 of the terminal apparatus 231, the 
power source of the wide-band receiver 333 is turned off 

35 through the power source control unit 232. 

As a result, the reception timings of medium band and 
wide band are synchronized, and the wide-band reception 
start ID code 101 received in medium band is transmitted 
just before wide-band data, so mat the operation of the 

43 wide-band receiver can be stopped in other man rectftfion 
slot of wide band in the case of time sharing multiplexing in 
wide band, which is highly effective in battery saving. 

The foregoing twelfth ernbodiment to nineteenth embodi- 
ment may be summarized as follows. 

45 First, as the battery saving method of the tenninal 
apparatus, the terminal apparatus comprises a receiver for 
receiving radio transmission waves at a first transmission 
speed, a transmitter/receiver for transmitting and receiving 
radio transmission waves at a second transmission speed 

so slower man the first transmission speed, a receiver for 
receiving radio transmission waves at a third transmission 
speed slower than the second transmission speed, and a 
control unit having a function fee turning on or off the power 
source of the receiver of the first transmission speed and 

55 transmitterAeceiver of the second transmission speed based 
on the data of the signal received in the receiver of the third 
transmission speed, wherein in the waiting state for recep- 
tion at the first and second transmission speed, only the 
receiver of third transmission speed is put in operation, 

60 while the power source of the transmitter and receiver of the 
first and second transmission speed turned off to prevent 
consumption of the battery. 

In the battery saving method of the present invention, the 
tenninal apparatus comprises a low power consumption 

63 receiver operating steadily, a power source on/off unit of the 
receiver operated in a wide band, a power source on/off unit 
of a traromittex operated in a medium band, and a power 
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source control unit for controlling to turn on or off the power tion operation is conducted in wide band. When wide band 

source of the wide band receiver or medium band reception is over, the power source control unit turns off the 

transmitter/receiver on the basis of the data received in the power source of at least the wide-band receiver. In the 

low power consumption receiver, wherein the power source present invention, the power source of the wide-band 

of the wide band receiver is turned on if the data from the 5 receiver is turned off unless wide-band service is provided, 

narrow band receiver requires reception in wide band, and is me detecting means of wide band consumes very small 

turned off if not necessary. P° wcr » 80 ** me batterv ^ 1x5 ^ oui sacrificing 

~ „ 4 . . . , „ . . the service quality. 

Generally, the power consumption of racio devices com- ^ according to the battery saving method of the 

r^suig the terminal apparatus increases as the bandwidth is teninnal apparatus of the present invention, the terminal 

broader, the power by band is equal, a larger power is w gpp^fgjyg^^^jjiggg ^ receiver for receiving radio transmis- 

consumed when the bandwidth Is broader. The loss of sion waves at a first transmission speed, a transmitter/ 

devices and lines also increases as the frequency is higher, receiver for transmitting and receiving radio transmission 

and to compensate for it, when the frequency is higher, the wavcs & a SCCO nd transmission speed faster than the first 

power consumption is larger. transmission speed, and a power source control unit having 

A narrow-band signal can be transmitted at low frequency, 13 a function of turning on or off the power source of the radio 
but a wide-band signal is transmitted at high frequency. The transmission receiver at a first transmission speed according 
transmission speed of narrow-band signal is 1 to 2 Kbps,that to the reception data at the second transmission speed, 
of medium-band signal is 32 Kbps, and that of wide-band wherein the power source control unit starts up the radio 
signal is 155 Mbps. Although narrow-band signals can be transmission receiver at the first transmission speed by the 
transmitted in a band of hundreds of MHz, wide-band 20 identification signal transmitted to the terminal apparatus at 
signals cannot be transmitted in this band, and hence it is the second traiismission speed just before start of reception 
hard to use this band, and a rmllirneter wave band such as 20 service at the first transmission speed, and the radio trans- 
to 60 GHz band must be used. From this relation between mission receiver at the first transmission speed is stopped 
bandwidth and frequency, narrow-band signals can be just after completion of reception service at the first trans- 
received by a very small power, while a larger power is 25 mission speed. 

needed for reception of wide-band signals. in this battery saving method, the medium band receiver 
Moreover, in the battery saving method of the present is always operating, while the wide-band receiver power 
invention, the narrow-band receiver is always kept in opera- source is cut off, and a code showing start of reception of 
tion for an iiicoming call, and the power source of the M wide band is inserted in the data received in medium band, 
wide-band and medium-band transorittei/receiver is turned and when the code showing start of reception of wide band 
off, and when a tenninal call signal is detected in the narrow is detected in the data received in niedium band, the power 
band receiver, the power source control unit turns on the source control unit starts up the power source of the wide- 
power source of the wide-band receiver and medium-band band receiver, thereby performing receiving operation in 
transmitterAeceiver, and thereby receiving operation is car- 33 wide band. When reception in wide band is over, the power 
ned out in the wide-band, and transmitting and receiving source control unit stops the power source of the wide-band 
operation in the medium band. When communication in receiver. In the present invention, when the wide band data 
wide band or medium band is over, the power source of the is transmitted intermittently, the power source of the wide- 
wide-band receiver or medium-band trans rnittei/receiver is band receiver is stopped while the wide band data is not 
turned off again. ^ transmitted, so that the battery saving is realized without 

In the present invention, by waiting only with a narrow sacrificing the service quality, 

band signal, only the narrow-band receiver is operated in the Therefore, according to the battery saving method of the 

waiting mode, and the power consumption is suppressed and terminal apparatus of the present invention disclosed in the 

the battery is saved. twelfth to nineteenth emrxKliments, by minimising the 

Secondly, in the battery saving method of the tenninal 45 operation of the wide-band receiver which consumes much 

apparatus of the present invention, the terminal apparatus power, the battery can be saved without sacrificing the 

comprises a receiver for receiving radio transmission waves service quality. 

at first transmission speed, a tnmsmirter/recefver for trans- These embodiments related to battery saving in a waiting 
nutting and receiving radio transmission waves at second state, but anyway using wide-band channel and narrow-band 
transmission speed slower than the first transmission speed, 50 channel, the power source for wide-band receiver is con- 
detecting means for recognizing that the terminal apparatus trolled so as to transmit by using the wide-band channel only 
can receive radio transmission waves at first transmission when necessary while using the narrow-band channel 
speed, and a power source control unit having a function for usually, and hence this method cannot be used directly in the 
turning on or off the power source of at least the radio existing system, 

transmission receiver at first transmission speed, wherein in 55 In the high speed radio communication using a spot cell 

the place not provided with communication service at first not working in such system (a narrow service area), to save 

transmission speed, the power source of the radio transmis- power consumption while waiting, intermittent reception is 

sion receiver of first transmission speed is turned off to necessary in wide-band receiver. 

prevent consumption of the battery, and in a place provided However, if the period of intermittent reception is long, it 
with communication service at first transmission speed, the 30 is very effective for saving power consumption, but since the 
service area is detected by the detecting means, and rccep- spot c eP is narrow, the terminal may move out of the area 
tion at first transmission speed is conducted. before reception of high speed radio communication data is 
In this battery saving method, the means for detecting if not completed, or data may not be received at all Such 
the wide band comrnunication service can be utilized or not problems can be avoided by shortening the period of inter- 
is always kept in operation, and the wide band receiving 65 rnittent reception, but the battery saving effect is not 
power source is turned off, and when it is detected by the obtained sufficiently. Einrxxtiments to solve these contradic- 
detecting means that wide band reception is enabled, reoep- tcry problems are described below. 
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The mobile communication terminal receives intermit- spot cell 1042 to the base station 1101. The base station 1101 

tently in order to save the battery, and the conventional transmits the data to the portable terminal 1105 through the 

intermittent reception is achieved by turning on and off the reported spot cell 1042. 

receiver power source at specific intervals. More specifically, the method of receiving the requested 

Recently, in the trend of high transmission speed of LAN 5 data through the spot cell 1042 by the portable terminal 1105 

(Local Area Network), the radio LAN is also demanded to is described below. A terminal configuration diagram is 

be higher in speed Outdoors, too, high speed radio data shown in FIG. 35. A signal from the wide cell 1041 is 

communication in spot area is being studied. For example, received by an antenna 301. The received signal is limited in 

transmission of terminal end of FTTC (fiber-to-the club) is band, amplified, and down-converted in an RF circuit 302, 

expected to realize data communication by high speed radio 10 and the field intensity is measured in a field intensity meter 

communication in spot area, or high speed radio transmis- 303. The down-converted signal is demodulated in a mod/ 

sion of traffic data on road or expressway is considered to demod 304, and the control data is transferred to the control 

realized in spot area. unit 304 and the user data to the user interface, 

FIG. 34 shows an example of realization of such systems. The result measured by the field intensity meter 303 is 

A portable terminal 1105 communicates at high speed 13 transferred to a determining circuit 306. The determining 

through existing spot cells (spot radio areas) 1042. circuit 306 is to judge whether the portable terminal has 

In such a mobile communication system, the receiver entered the area of the wide cell 1041 by the intensity of the 

used in a wide area 1041, and the receiver used in a spot area reception field, and detcrrnfces the intensity of the 

1042 are different because the transmission speeds of „ reception field of its own to see if the portable termmalisin 

received data are different In such a system, too, intermit- thc *** of me ^ 1041 

tent reception is required to save the battery. That is, measuring the intensity of the reception field, 

t- Jn rt,. _^ mnct when the measured field intensity is within the area, it is 
In particular, the receiver used in me spot area must . . . ' . . «^ 
rccdvVhigh speed data, and its power coas^ption is very J«dgedjfcat t has reached Jhc intensity level. When the 
large is with toer^auseH^wiac ccl »«a^ field intensity satisfies this condmon, the deter- 
Hence, internet reception is effective for saving the .^l^Tt^ 1 

*~ — » later 308 for high speed data reception and an RF circuit 307 

oaueT y' for receiving in the spot cell 1042. The *teriK**"1"fr»' 308 and 

In the conventional intermittent reception mentioned ^ drcuit ^ m dcsigaed to be put in active state by 

above, mat is, bytandng on and off the power source of the turning on the power by this command; and hence the power 

receiver at specific intervals, when the receiver used in the 30 so ^ is t^^d on by this command to be in active state, 

spotareais operated, the battery savmgeffea is «* expect when ^ pmMc tcamnal ready for high speed data 

unless the period is long. On the c4her hand, m the spot area, reception gets into the spot cell 1042, a signal is transmitted 

since the region is small, if the period of intermittent from the spot cell 1042 to the high speed data receiver, and 

reception is long, it passes through the spot area before the it ^ recognized that the terminal has entered the spot cell 

^^7**^*7^^ 35 Consequently, the portable terminal transmits the message 

recerved at alL If the receiver onto spot ^ me ^ ^ 1042fromthe ^tirol unitaoStoAe 

area,metermiiialmaymove oi^ mod/demod 3wTand the message is mediated in the 

h£ speed data is ^ed ccmri^y. Toavoid such ^3 *M aTthe modiu^ data is up-inverted, 

T^^^U? 10 * * m ! ff ^fT^ n ^^ 0n ^ ^ amplified aMlim^ 

shortened, the battery saving effect is not obtained suffi- 40 to ^ ^ ^ on U Q1 by using an up-link 

acntfv - channel of the wide cell 1041 from the antenna 30L 

Accordingly, the high speed data receiver consuming me ^ase station 1101 distinguishes the spot cell 

much power is turned on only when getting into the large 1*42 to transmit the data to, and transmits the data. When 

cell including small cells, so that a very efficient battery the pojtabk terminal leaves the wide cell, the value mea- 

saving is realized, and me above problems are served by 43 sured ^ me ficld mtcnsltv 303 becomes smaller. In 

extending the waiting time of the portable terminal, of which me ikierMnlng drcuit 306 ^ which the measured value is 

detail is described below. fed, when it is judged mat the value satisfies the turn-off 

(Twentieth embodiment) condition of the power source of the Ugh speed data 

FIG. 34 is a system configuration diagram of this embodi- ^ receiver, it issues a control output for turning off the power 

ment A base station 1101 forms a wide cell 1041 by an source of the demodulator 308 to the RF circuit 307 for nigh 

antenna 11 OX The wide cell 1041 transmits and receives speed data, and the power source of the RF circuit 307 for 

with a portable terminal 1105 at transmission speed of high speed data is turned off by the demodulator 308. 

hundreds of Kbps to several Mbps. Antennas 1103 form spot (Twenty-first embodiment) 

cells 1042 with a radius of one meter to more than ten meters 5J A case of broadcasting the data showing whether a spot 

within the wide cell 1041. cell is present or not in the wide cell is explained below as 

In the spot cells 1042, data is transmitted to the terminal a twenty-first enobodimeat 

1104 at transmission speed of several tens of Mbps to more A portable terminal 1105, when getting into the wide cell 

than hundred of Mbps. 1041, receives the broadcast data, and determines if there is 

In this way, the user obtains the desired data by using the « a spot cell 1041 in the wide cell 1041 it is presently staying 

portable tenninal 1105 in the following manner. in. 

When the portable terminal 1105 gets into the wide cell The structure of the terrninal 1104 in this embodiment is 

1041, the data requested by the user is requested to the base shown in FIG. 36. When the broadcast signal in the wide cell 

station 1101 by using an up-link channel of the wide cell 1041 is received, this reception signal is down-converted in 

1041. The data requested to the base station 1101 is trans- 65 an RF circuit 402, and is demodulated in a mod/demod 403. 

nutted to the terminal 1104 by using the spot cell 1042. At When the demodulated signal is a control message, the 

this time, the portable tenninal 1105 reports the entry in the message is interpreted in a control unit 404. The control unit 
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404 has a message interpreting function, and as a result of turned on only when getting into the large cell including the 

message interpretation, when a message telling that the spot small cells, so that a very efficient battery saving is realized, 

cell is contained is detected, the control unit 404 functions Hence, the waiting time of the portable terminal can be 

to turn on toe power source of the RF circuit 405 and extended. 

demodulator 406. The subsequent operation is same as the 5 According to the fifth to twenty-second embodiments, the 

method mentioned in the twentieth embodiment following effects are obtained. 

(Twenty-second embodiment) J*e user accessing the database does not always wish to 

. ^_ . ... . , ^ . T . . obtain the information in real time. For example, if wishing 

A twenty-second embodiment is described. In this t0 ^ow the contents of the day's mornioj paper before 

embodiment, same as the system mentioned in the twenty- io T&achiag company, the information is not needed on one's 

first embodiment, when a system having a spot cell and a way f Tom nome to station, but is needed while waiting for 

system not having coexist in the wide cell, the battery saving a train at the station or in the train, 

is more efficient than in the twenty-first embodiment The user enters the demanding information in the terminal 

When the portable terminal 1106 gets into the wide cell at an arbitrary time when thinking to want information. In 

1041 t it first receives the broadcast message. 15 the terminal, data showing which information can be 

In a first case, when the spot cell 1042 is present in the acquired is stored preliminarily, and it is checked if the 

wide cell 1041, the operation of the portable terminal 1105 demanded information is accessible or not, and if accessible, 

is described below. it is noticed to the user. When the registration is over, the 

The portable terminal 1105, if wishing data, requests by usa * tmmates me terminal °P emion - 

random access through the up-link channel of the wide cell 20 The terminal observes if located in a radio communication 

104L TUen the power source of the receiver for the small enable areaor not In a method of observation, for example, 

cell (spot cell 1042) is turned on. a specific frequency earner is outputted from a base station 

J . ^ _ . . . . , side, and this earner frequency is observed to perform 

If there is no requesting message, the pcrtabk terminal ^ x to h ^ the spcc £ flcld 

transmits its own address, and registers the location. . . . * 

_ c intensity or not 

In this case, the power source of the receiver in the smaU » ^ Electing cfltry ^ radio ^^^0* eQabic 

cell Is Kept in ott state. area, the terminal originates a call automatically and estab- 

In a second case, where there is no spot cell 1042 in the lishes a radio coinmunication channel Hie terminal notices 

wide cell 1041, the operation of the portable terminal is to the commnnication network that the information acqui- 

d^cribed. 3Q sitton is requested, and transmits toe requested items. The 

Hie portable terminal 1105, if wishing data, requests to coinmunication network transmits toe requested items to toe 

the base station U01 by random access through the up-link information presenter, and the required information from toe 

channel of the wide cell 1041. Afterwards, thepower source information provider is transmitted to the terminal by radio, 

of the receiver for the small ceU is kept in the off state, and The terminal informs toe user of completion of information 

location registration is not performed. However, incoming ^ acquisition by a lamp or buzzer. 

call is waited. The portable terminal 1105 trans m itti ng data in this waVj when detecting entry into radio comiuunica- 

request in the wide cell 1041 not containing spot the ceU tion enable area, the terminal originates a call automatically 

1042 receives the previously requested data in the spot ceU ^4 establishes a radio coinmunication channel, and notices 

1042 by using the receiver for toe small cell when the spot the information network that toe information acquisition is 

cell 1042 gets into toe existing wide cell 1041. ^ requested, and transmits the requested items to the commu- 

The portable terminal 1115 gets into the wide ceU 1041, nication network side, whereas the communication network 

and knows the existence of toe spot cell 1042 by toe transmits the requested items to toe information provider, 

broadcast message. However, since the data request has been and the information provided from the information provider 

issued already, only the location is registered at this time. according to this request is transmitted to the terminal by 

The base station 1101 determines if there is any waiting data 4S radio, so that the user of this radio coinmunication system 

to be transmitted to the portable terminal 1105 registered of can receive necessary information without being conscious 

location, and if mere is any, it is noticed to the portable of presence of radio service area, 

terminal Ut5 in toe wide cell 1041. Receiving this, toe According to toe above battery saving system, toe tenni- 

portable terminal 1104 turns on the power source of toe spot nal apparatus comprises a receiving circuit of low power 

ceU receiver (receiver for small cell). ^ consumption which operates steadily, a power on/off unit of 

As explained herein, according to toe twentieth to twenty- a receiving circuit operated in a wide band, a power on/off 

second embodiments, the high speed receiver which con- unit of a transmitting circuit operated in a medium band, and 

sumes much power is turned on only when getting into toe a power source control unit for on/off control of toe power 

wide cell including small cells, so that the battery can be source of the wide-band receiving circuit or medium-band 

saved very efficiently. Hence, toe waiting time of toe par- 55 receiving circuit on toe basis of the information received in 

table terminal can be extended toe low power consumption receiving circuit, wherein toe 

Therefore, in the cell configuration in which one or plural power source of the wideband receiving circuit is turned on 

jgmall cells exist to provide coinmunication service to a if toe information from the narrow-band receiving circuit 

mobile terminal and a large cell exists to provide commu- requires reception in a wide band, and is turned off othff- 

nication service to a mobile terminal, the transmission speed 60 wise 

of toe data to be transmitted by toe small cell is faster than Generally, toe power consumption in each radio device 
toe transmission speed of the data to be transmitted by the for composing toe terminal apparatus increases as toe band- 
large cell, and the large cell covers toe smaU cells, when toe width becomes broader. When the power per band is equal, 
mobile terminal receives a signal from the large cell, the a larger power is consumed in a broader bandwidth. The 
power source of the receiver for receiving the message from 65 quantity of loss of each device or line increases as toe 
toe large cell is turned on to save the battery, and therefore frequency is higher, and when toe frequency is increased to 
toe high speed data receiver which consumes much power is compensate for it, & larger power is consumed. 
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Signals of narrow band can be transmitted at low (Twenty-third embodiment) 
frequency, but for transmission of wide-band signals, a high FIG. 37 shows the constitution of data communication 
frequency is used The transmission speed of narrow-band system using the radio communication system of the 
signal is 1 to 2 Kbps, that of medium-band signals is 32 embodiment This system is composed of portable electronic 
Kbps, and that of wide-band signals is 155 Mbps. Narrow- 5 devices 610 having radio units, base stations 612 for receiv- 
band signals can be transmitted in a band of hundreds of ^ radio signals ftom ^ portable electronic devices 612 
MHz, but when wide-band signals arc transmitted in this and t^^tting data to the portable electronic devices 610 
band, other communications are dialed, and it u forced to ^ md environments comprising radio trans- 
communicate in a nullirneto waveband of 20 to 60 GHz. In ^ realizing radio communication between 
consideration of this f relation J^een bandwidth and ^ 612^n3portable electronic devices 610. 
frequency, reception of narrow-band signals can be done in UI . . * 
a very low power, while reception of wide-band signals In the radio transmission system for radio coinmiimcation 
requires a larger power. between the base station 612 and portable electronic device 

In the battery saving method of the terminal apparatus 61#, the signal transmission speed are asymmetrical, that is, 
according to the above einbodimenU, the receiving circuit of the down-link transmission speed for transmitting signal 
narrow-band signals is operated usually for call origination, 13 from the base station 612 to the portable electronic device 
and the power source of the transmitting and receiving 610 is faster than the up-link transmission speed for trans- 
circuit of wide band and medium band is turned off, and mining signal from the portable electronic device 610 to the 
when a call origination signal of a terminal is detected in the base station 612. Herein, the high speed down-link channel 
receiving circuit of narrow band, the power source control is a narrow area, and the low speed up-link channel is a wide 
unit turns on the power source of the receiving circuit of 20 ft may further possess a wide down-link channel 
wide-band waves and transmitting and receiving circuit of having a same signal transmission speed as the low-speed 
medium-band waves, thereby performing receiving opera- up-link channel That is, as compared with the area of high 
tion in wide band and transmitting and receiving operation spccd fawn-Unk. channel for transmitting from the base 
in medium band. When co mmunica t io n in wide band or station 612 to the portable electronic device 610, the area of 
medium band is over, the power source of the receiving 25 low speed in>link channel for trarismitting from the portable 
circuit of wide band or transrnitting and receiving circuit of dlcCtroolc ^vice 612 to the base station 610 is wider- 
medium band is turned off. In the present invention, by „ , ^ . _ . „ . 
reSgTa waning state only by^arrow-band signals, , *<* e^mple the base station 612 presents service 
only me rec«lvii«r^ of narrow band is operated* (multimedia service) of commiinication indudto* ; picture^ 
w^ nX«ri power consumption is sur^Tand „ voice, file^tiiig, 

h^tZJ^Z^^M^ 00x18 to to P°rtabte electronic device 610, by using high 
battery saying is realized* speed dcwn-Hnk channel in down-link transmission. The 
According to the above embodiments ^means for ^^ileWce 610 transmits the data for con- 
detecting wbemer ^ ^f^J^*** 1 ™ S ^nk, channel selection, media selecting con- 

W^^t^S SK^*^ data and others 

source of wide band is turned off, and when me detecting 35 thebase station 612, by using low speed up-link channel 

means detects that m e rec^ J « transimssioiL 

power source control unit turns on at least me power source m^™ iw»wiu» 

ofthe receiving circuit of wide band, and wideband waves * P**^^ ftt E 

are received When reception of wideband waves is over, area covered by the base station (con— cable with the 

the power source control unit turns off at least the power « portabte dectr^ devices 610), up^hnk and aWhnk 

sourcTof the receiving drcuit of wide-band waves. Hie channels for each portable electronic device 610 are estab- 

power source of receiving circuit of wide-band waves is kept lished as far as possible. 

in off state unless wide-band wave service is active, and the The base station 612 is connected to a network 614 (for 
detecting means of wide-band waves uses means of small example, public network), and depending on the request 
power consumption, so that the battery can be saved without A5 from the portable electronic device 610, the above- 
sacrificing the service quality. mentioned service is acquired through the network 614, and 
Hie receiving circuit of medium-band waves is always is provided to the portable electronic device 610. In the 
active, and the receiving power source of wide-band waves network 614, as shown in FIG. 37, aside from plural base 
is stopped, and a code instructing start of reception of stations 612, a database system 616, various control systems 
wide-band waves is inserted in the information received in 50 618, and terminals (not shown) are connected, and mutually 
the medium-band waves, and when the code instructing start data can be received and transmit 
of reception of wide-band waves is detected m iirfcnna- device 610 can utilize various data services through the 
tion received in medium-band waves, the power source network 614 by using radio transmission service with the 
control unit starts up the power source of the receiving base stations 612. 

circuit of wide-band waves, thereby receiving wide-band 55 In this system, in the environments comprising the radio 

waves. When wide-band reception is over, the power source transmission system, the portable electronic device 610 

control unit stops the power source of the receiving circuit indicates the area that can c ommunicate with the base station 

of wide-band waves. In the present invention, when wide- 612 through down-link transmission, and therefore the user 

band information is transmitted intermittently, while wide- of the portable electronic device 610 is urged to move to the 

band information is not tmsmitted, the power source of the «j area capable of securely receiving data service, 

wide-band receiving circuit is stopped, so that the battery The radio communication system of the embodiment is 

can be saved without sacrificing the service quality. explained by reference to FIG. 38. The radio communication 

The hfgh speed data receiver consuming greater power Is system of the embodiment is composed of the base stations 

turned on only when getting into the large cell including 612 for transmitting data, portable electronic devices 610 

small cells, and very efficient battery saving is realized. 65 used by plural users, and means far indicatin g the area 621 

Hence, the waiting time of the portable terminal can be capable of receiving radio signals from the base stations 612 

extended. (receivable area) by color. 
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The data service area 621 covered by the antenna 620 of (Twenty-fifth embodiment) 

the base station 612 is the area in which the field intensity A radio communication system according to a twenty-fifth 

of the waves transmitted from the antenna 620 received by embodiment of the present invention is described in FIG. 41. 

the portable electronic device 610 is above a specific value, The radio communication system of the twenty-fifth 

and the ground of the area or the floor if inside of a building 5 embodiment is composed of base stations 612 (antennas 

is indicated by a specific color representing the area. 620a, 6206, and 620c) for transmitting data, portable elec- 

Herein, supposing the lowest field intensity of the radio tronic devices 610 used by plural users, and means for 

device (receiver) of the portable electronic device 610 to be indicating areas 626a, 6266, and 626c capable of receiving 

"a w and the field intensity at arbitrary point "iTtobe r(u), the radio signals transmitted from the base stations 612 by the 

floor of the area in which a<r(u) is distinguished by a 10 portable electronic devices, by light or sound, 

specific color indicating the receivable area 621. In FIG. 38, In FIG* 41, the receivable area 626a corresponding to the 

the field intensity of the area 621 divided by color is the area antenna 620a of the base station 612 indicated, for example, 

higher than the lowest field intensity of the receiver (that is, by the sound generated by a sound generator 627 installed 

a<r(u)). within the receivable area 626a. The receivable area 6266 

However, depending on the installation of the building or 15 corresponding to the antenna 6206 of the base station 612 is 

the like, the receivable area 621 may not be set so as to Mealed^ me light (r^ 

completely express the service area. In such a case, as shown 628 > ***** A f%*?*?*J?J* 

in FIG. 39AandFIG. 39B, the receivable area 621 indicated f»* 15 b V me * a 

by color and actual data service area 622 may not coincide. light emitting device 629. 

Ilxat is,mme case shownmnG.39A, mere isaspot J^l^ 

V which is not indicated by color although the field ( f t^her compns^ a wide up-Hnk), when the portable 

hTtensrS* in the relation of a«v). In HG. 39B, there is a ^ *2 ZX?*^ ? * ^^^ '^ 

spot *L - V which is indicated by color althou^ the field ^ may be also mstructed o iiKhcate the, town-hnk enabk 

•I*T^^, «4*a ^ « ^Jl1 K i- data service area (receivable area) from the user side. In this 

intensity is in the relation of a>nw). If the receivable area 25 ^ . . ' . . . ^ ^ «_ 

• i- A . . . j «i. ' • ^ 1 < case, the sound generator 627 and light emitting devices 

621 indicated by color and the area in which the field ' „ . £ ™, At „ ^>„^iTL ;« 

... ' 1 1 ^ , * • j 628, 629 shown in FIG. 41 are controlled in me generation 

uitensrty 1S above the yecrfic level may natalways coincide, ^ ^ ^ ^ JZesperi. 

as far as the najonty of fce area bu^ca^ the area stalioQS (not Town), art the oca coloTand 

?P able ^« ^ * luLumce or sound tone indicated by light or sound can be 

T/^T^L^T ^. . ' 30 changed depending on the request ftoTthe portable dec- 

user of the portable electronic device 610 is urged to move, * devi 610 

so that improvement of reception eovironments is expected . . . . , t . 

The portable electronic device 610, when operated by the 

In FIG. 38, meanwhile, only the narrow area is shown and ^ tf transmits « scrv ice area data request signal" 

the wide area is not given. ^ for instructing mc indication of the receivable area through 

According to the twenty-third embodiment, in the envi- the up-link rhannH, together with the recognition data (ID) 

ronment comprising the radio transmission system, the area for identifying the own portable electronic device. The base 

in which the portable electronic device 610 can commwni- station 612, when receiving the "service area data request 

cate with the base station 612 by down-link transmisstou is signal" from the portable electronic device 610, changes the 

indicated, so that the user of the portable electronic device ^ color, luminance, tone or the like of the area indicated by 

610 may urged to move to the area for securely receiving the light or sound, by the means for indicating the area (sound 

data service. generator 627, light emitting devices 628, 629) under the 

(Twenty-fourth embodiment) control of the own base station depending on the request 

. . _ ^ signal That is, the user requests to indicate the data service 

f A raaio^nmiimicadon sy^rnacc^amg tea twenty- using the portabk electronic device 610, and cor- 

^r^T^^ M dcscribcd Wow J* * responding thiTrequest signal, the base station 612 

FIG. 40. The radio communication system of the twenty- „ < ™-„„ *II t^^JSZTnz^ ™w lnni : Ban/v 

fourth embexnment is composed ol base statics 6^2 ^ * a Ts^^Lr ^ '"^ 

^61?^ " ^^if^^^c electronic devices 

C^t 624 ^cnd^poS S^£^!S^ 50 ^^^T^ 

receive radio signals transmZl from the base station 612 f^S^ .^^J* ^ f^Sed 

by a specific shape of the floor. 9^ luminance, tone, etc) corresponded to toe 

uy a spcout auyc ui mc UWKa indication of the user of which portable electronic device 

The receivable area 624 shown in FIG. 24 is indicated by ^ 

the step in the floor, and as explained in the twenty-third ^ Accordingly, the base station 612, while changing the 

emtoduneitt, this is the area in which the field intensity is indication of the data service area according to the "service 

over a certain threshold when the portable electronic device ^ ^ gign^- returns ACK or NACK as response 

610 receives the wave transmitted from the antenna 620 of signal to me demanding portable electronic device 610 on 

the base station 612. As mentioned above, depending on the me basis ^ ^ ^ (tj». 

^l^l^^^^^ 80 ^^^ 60 l^e pcctable electronic device 610 receiving the response 

be less than the threshold. signal from the base station 612 notices to the user of the 

Aside from the step shown in FIG. 24, the receivable area portable electronic device 610 that it is responded from the 

624 may be also expressed by other specific shape so that the base station 612, by the reception notice function provided 

floor may be distinguished from the other area (floor m the portable electronic device 610, such as sound 

material, fine undulations, etc.). ^ generator, light emitting device and vibrating element 

This enibodiment brings about the same effects as the As a result, indication by the receivable area indicating 

twenty-third embodiment means (sound generator 627, light emitting devices 628, 
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629), and indication by the portable electronic device 610 area, the portable electronic device 610 may be positioned in 

are simultaneously enabled, so that the user can distinguish a better environment for reception condition. That is, the 

the indication of the receivable area changed by transmis- reception field intensity can be improved without requiring 

sion of "service area data request signal" from the own any troublesome operation by the user. By indicating sepa- 

portable electronic device 610. 5 rately the area in which all users can receive communication 

Also according to the embodiment, the corresponding by high speed down-link (area 1) and the area in which some 

receivable area can be selectively indicated so that the user of the users cannot receive (area 2), the data can be provided 

of the portable electronic device 610 may know which securely, and the service may be enhanced, 

receivable area is providing the desired data service. Further, in the narrow down-link channel, by employing 

The user of the portable electronic device 610 enters the 10 the communication system by variable transmission speed 

request of the desired data type and service area data for keeping transmission quality by varying the signal 

(indication of receivable area) in the portable electronic traiismission speed adaptively depending on the situation of 

device 610. The portable electronic device 610, using a wide transmission path, data transmission is possible in the nar- 

up-link channel, transmits the signal including the data row down-link channel even in area 2 where some of the 

showing the type of data requested by the user of the 15 users cannot receive. In the communication system by 

portable electronic device 610, to the base station 612, variable transmission speed, the transmission quality is 

together with the recognition data (ID) and "service area assured by sacrificing the data transmission speed That is, 

data request signal." supposing the bandwidth occupied by the modulation signal 

The base station 612 receiving the signal from the por- to be specific by lowering the data jjmmferiaa .quantity 

table electronic device 610 responds, when the data indi- 20 can be transinitted in a specific band, a favorable 

eating the type of data in m^^ reception characteristic can be obtained in an area low in 

ownbase station 612, by varymgfce indication of the data ON. Accordingly, data can te^rn^ even m an area 2 

service area as mentioned above, depending on the "service ***** from *he ******* «*> of the base station 612. 

area data request signal" (for example, the receivable area Also according to the embKxhment, by the transmission 

indicated by light). At the same time, the base station 612 25 quality compensation technology such as variable transrnis- 

transmits the data showing the data requested by the user of sion speed, even if the reception quality changes in gradual 

the portable dectronic device 612 is provided from which steps (graceful degradation), the area can be indicated adap- 

data service area (for example, color data such as red), to the tively. That is, by combining the means for indicating the 

portable electronic device 610 through a narrow down-link area such as color, sound and step, and indicating the 

chaimeLAsaresul^theuseof the rxHtableelectroiu^ device 30 receivable area in plural divided sections, the user of the 

610 easily knows, for example, that the required data can be portable dectronic device 610 can easily recognize the 

obtained in the receivable area 626b indicated by light (red) graceful degradation, 

in FIG. 41. (Twenty-seventh embodiment) 

The receivable area indicating means (light, color, 3J A radio communication system of a twenty-seventh 

luminance, tone) is not always indicating, but indicates only embodiment of the present invention is described bdow 

when the terminal of the portable dectronic device is present while referring to FIG. 43. Hie radio communication system 

in the narrow down-link area. Hence, the power consirmp- of the twenty-seventh embodiment is composed of base 

tion by the area indicating means is reduced. stations 630 (at least comprising down-link channels) of a 

(Twenty-sixth embodiment) ^ narrow area for transmitting data mainly (data service area 

A radio commnnication system of a twenty-sixth ernbodi- is narrow), base stations 632 of wide area for transmitting 

ment of the present invention is described bdow by refer- mainly control signal and data (comprising up-link channels 

ence to FIG. 42. FKr. 42 consists of a base station 612 and down-link channels), and portable electronic devices 

(antenna 620) for transrnitting data, and portable electronic 610 used by plural users. 

devices 610 used by plural users* 45 A wide area base station 632 covers a wide area 634 by 

In the twenty-sixth enibodiment, the receivable area can a wide area antenna 633. Rural narrow area base stations 

be indicated by dividing it into plural sections. Herein, 630 are installed in this wide area 634. Each narrow area 

supposing the least reception field intensity (nmiimnm value base station 630 covers a narrow area 636 by a narrow area 

of field intensity) necessary for demodulating the signal antenna 635. 

transmitted from the antenna 620 of the base station 612 by 50 The wide area base station 632 comprises a narrow area 

the recover of the portable electronic device 610 to be *V\ map data 637 including the data indicating each narrow area 

and the field intensity at an arbitrary point "ul" to bcr(ul), base station 630. The narrow area map data 637 includes the 

the area of ul (area 1) of r(ul> M a M is indicated by odor, data indicating the position of narrow area existing in the 

step, light or sound. Moreover, the area of u2 (area 2) of wide area 634 covered by the wide area base station 632. 

r(u2)>a-a or a>r(u2)>a-a is indicated by color, step, light 55 The user of the portable dectronic device 610 operates the 

or sound, different from the indication of area of ul. portable electronic device 610 as specified in order to seethe 

That is, area 1 shows the area capable of securely recdv- data is serviced in which area, when recdving presentation 

ing the signal transmitted from the base station 612, and area of service from the narrow area base station 630, and 

2 snows the area in which some of the users may not receive instructs transmission of base station map data request 

(due to effects of difference in environments, etc.). In the 60 The portable electronic device 610, when operated as 

system composed of down-link of high signal transmission specified, transmits "narrow area map data request signal" to 

speed and up-link of low speed, it is supposed that the latter the wide area base station 632, together with the recognition 

area is wider than the former area. That is, in area 2, if data (ID) for specifying the own portable dectronic device, 

communication by down-link is disabled, it shows at least by using the wide area up-link channd. The wide area base 

coinrrmnication by up-link is possible. 65 station 632, responding to the "narrow area map data request 

As in the twenty-sixth embodiment, for the user of the signal,** transmits the narrow area map data 637 to the 

portable electronic device 610, by indicting the data service demanding portable dectronic device 610 on the basis of the 
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recognition data (ID), by using the wide area down-link station map data request signal** from the portable electronic 

channel The portable electronic device 610 receives the device 610, the data may be transmitted one-way from the 

narrow area map data 657 addressed to its own, and the map infrared beacon 640 (transmission device by infrared ray), 

data indicating the position of narrow area is shown in the That is, by installing multiple infrared beacons 640, it is 

display unit (screen) depending on the narrow area map data 3 designed to function to transmit always specific data (base 

637. station map data). In this case, instead of performing 

In this procedure, the map data showing the area of data bi-directional communication between the portable elec- 

service from narrow area base station 630 can be down- tronic device 610 and infrared beacons 640, the portable 

loaded from the wide area base station 632. Since the map electronic device 610 is set always ready to receive signals 

data is shown in the display unit of the portable electronic 1Q from the infrared beacons 640, so that the base station map 

device 610, the user can easily know the location of pre- data is noticed from any one of the infrared beacons 640 

sentation of data service. only by moving around. 

Moreover, when the portable electronic device 610 trans- The portable electronic device 610 receiving the data 

mits "narrow area map data request signal" to the wide area from the infrared beacon 640 notices to the user by execut- 

base station 632, by t ransmitting by adding data classifies- ing specific function expressing the reception of the base 

don required by the user, the wide area base station 632 can 15 station map data, by using light emitting device, sound 

transmit the finely classified map data depending on the data generator, vibrating element or the like provided in the 

classification, to the portable electronic device 610 that has portable electronic device 610. 

transmitted the data request (Twenty-ninth embodiment) 

Or, by detecting the position of the portable electronic A radio communication system according to a twenty- 
device 610 that has transmitted **nanow area map data 20 ninth embodiment of the present invention is described 
request signal** at the base station side, it may be designed while referring to FIG. 45. The radio communication system 
to transmit to the portable electronic device 610 by adding of the twenty-ninth embodiment is composed of portable 
to the map data. The portable electronic device 610, accord- electronic devices 610 used by plural users, and a base 
ing to the position data, shows the own position in the map station apparatus 642 for transmitting data and control signal 
data indicating the position of the narrow area. When the 25 to the portable electronic devices 610 and simultaneously 
position is detected at the portable electronic device 610 receiving signals from the portable electronic devices 610. 
side, it may be displayed together with the map data. in the d at a service for providing various data from the 

(Twenty-eighth embodiment) base station side to the portable electronic devices 610, it is 

A radio communication system by a twenty-eighth necessary to transmit a huge volume of data instantly, and 

enibodiment of the present invention is described by refer- hence a wide frequency bandwidth is needed. To enhance 

ence to FIG. 44. The radio communication system of the the frequency utility efficiency, it is necessary to multiplex 

twenty-eighth embodiment is composed of portable elec- the modulation signal and increase the data transmission 

tronic devices 610 used by plural users, and infrared beacons quantity per unit frequency. To simplify the structure of the 

640 for transmitting data (including base station map data) portable dectronic device 610, however, easier demodula- 

and control signal to the portable electronic devices 610 and tion is pr e ferred. Accordingly, instead of narrowing the 

simultaneously receiving signals from the portable elec- occupation band, the frequency repeating distance is 

tronic devices 610. shortened, and the same frequency band is reused. The 

The portable electronic device 610 comprises a radio frequency band used in high speed transmission is quasi- 

communication device capable of connecting with at least ^ microwave band or milKmKer wave band, 

one down-link channel and at least one up-link channel, and To shorten the frequency repeating distance, it requires to 

a bi-directional infrared communication interface far com- suppress the interference between adjacent channels occur- 

mimirflting with the infrared beacons 640. ring when the wave of one station leaks out to other station. 

FIG. 44 shows the installation of plural infrared beams FIG. 45 shows an example of radio conimiinication sys- 

640 in the ceiling at specific intervals in a passage having a 43 tern installed on a railway station platform. As shown in FIG. 

moving walk. The user of the portable electronic device 610 45, the area of data service from the base station apparatus 

operates the portable electronic device 610 as specified in 642 is indicated by the building structure. In such a radio 

order to know the area of data presentation service, and communication system, owing to the reason mentioned 

instructs transmission of base station map data request above, it is necessary to prevent radio wave leak to other 

After the base station wnap data is requested, the user 50 station, and it is shut off for this purpose. According to the 

holding the portable electronic device 610 walks or moves constitution of the twenty-ninth embodiment, the area indi- 

on the moving walk, and when the signal from the infrared eating means and the shut-off object can be shared, and an 

beacon 640 is received in the portable electronic device 610, inexpensive system can be realized 

responding to the reception, "base station map data request (Thirtieth embodiment) 

signal* is transmitted to the infrared beacon 640. The 55 A radio communication system of a thirtieth embodiment 
infrared beacon 640, when receiving the "base station map of the present invention is described in FIG. 46. The radio 
data request signal** from the portable electronic device 610, conomunication system of the thirtieth embodiment is corn- 
transmits the base station map data. posed of portable electronic devices 610 used by plural 

Since the area of to-directional communication by infra- users, a base station 645 for transmitting data and control 

red beacon 640 is narrow, commnni cation failure possibly 60 signal to the portable electronic devices 610 and receiving 

occurs. If communication fails with the infrared beacon 640, signals from the portable electronic devices 610, and a pilot 

if multiple infrared beacons 640 are installed, as the user signal generator 646 for indicating the area capable of 

walks or moves on the moving walk, the portable electronic receiving the service provided from the base station 645 by 

device 610 can communicate with any infrared beacon 640 the portable electronic device 610. The pilot signal generator 

again, and any base station map data can be obtained. 65 646 is provided inside of the base station 645. 

Alternatively, instead of sending the base station map data As shown in FIG. 46, the data service area covered by the 

from the infrared beacon 640 corresponding to the *T>ase base station 645 by using the narrow area antenna 647 is 



05/24/2004, EAST Version: 1.4.1 



5,802,469 



47 



48 



same as the area covered by the pilot signal generator 646 by 
using an area indicating antenna 64ft. The area indicating 
antenna 648 is installed near the narrow area antenna 647. 
The pilot signal transmitted from the area indicating antenna 
648 is a narrow band frequency signal, and being located 
within the data service area is noticed to the portable 
electronic device 610 existing in the area covered by the 
narrow area antenna 647. The user of the portable electronic 
device 610 turns on the power source of the portable 
electronic device 610 in order to receive data service from 
the base station 64S. At the same time, to know whether it 
is located within the data service area or not, the portable 
electronic device 610 begins to monitor about reception of 
the pilot signal. Since the pilot signal is a signal of narrow 
band frequency, only this band should be monitored. 

The reception intensity of the pilot signal by the portable 
electronic device 610 becomes stronger as approaching 
geographically the base station 645 (narrow area antenna 
647). The portable electronic device 610, when detecting 
that the intensity of the pilot signal has reached the specific 
value showing it is located within the data service area, 
notices the user that it has entered the data service area, by 
functioning the vibrating element, sound generator, or light 
emitting device provided in the portable electronic device 
610. Moreover, the portable electronic device 610, depend- 
ing on the intensity of the pilot signal, can indicate the area 
of data service by gradually changing the vibrating element, 
sound generator or tight emitting device. 

According to the thirtieth embodiment of the present 
invention, by indicating the area depending on the reception 
of the pilot signal transmitted out from the area inriirating 
antenna 648, interruption of reception of data service or the 
nearest position of the base station 645 offering data service 
can be reported to the use of the portable electronic device 
610. Therefore, it is expected that the user may be urged to 
move to a better environment for reception. Furthermore, by 
adding the type of data of service to the pilot signal, and 
noticing the type of data in the portable electronic device 
610 according to such data, the user can classify the type of 

flat* 

As described above, according to the twenty-third to 
thirtieth emfxxtiments, the area of sufficient reception field 
intensity capable of receiving data service presentation is 
indicated and this area is easily recognized by the user, so 
that it is possible to move into the area of high field intensity. 
Therefore, without increasing the transmission power of the 
base station, and emitting the circuit for improving the 
reception field intensity of the portable electronic device so 
as to be smaller in size and lowered in power consumption, 
it is possible to receive service securely through radio 
communication. 

According to the above embodiments, the radio commu- 
nication system comprises a portable terminal device having 
a receiving circuit, and a base station for receiving a signal 
from the portable terminal device and transmitting a signal 
to the terminal device. In this system, there are provided a 
down-link channel for nrosmitting the signal from the base 
station to the fr*™inAl device at a first transmission speed 
and an up-link channel for transmitting the signal from the 
terminal device to the base station at a second transmission 
speed slower than the first speed. The system further com- 
prises means for clarifying a receivable area of the terminal 
device. 

The user of the portable electronic apparatus can recog- 
nize securely the guaranteed region of reception of waves, or 
the information service coverage area. Therefore, to improve 
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the reception environments, it is expected that the user may 
deliberately move to a secure region for receiving signals by 
the portable electronic apparatus. 

Since the user can deliberately improve the reception 
environments, the circuit for enhancing the reception gain of 
the portable electronic apparatus (such as equalizer and 
diversity reception circuit) can be omitted, and the circuit 
structure of the portable electronic apparatus can be simpli- 
fied Besides, it is not necessary to raise the reception field 
intensity more than necessary by increasing the transmission 
power of the base station side. 

According to the present invention, mere is provided a 
radio communication system of large capacity and wide 
range that can be applied to both systems of portable radio 
telephone system and radio communication system between 
computers (radio LAN). Further, mere is provided a radio 
communication system capable of acquiring necessary 
informatiott, without particular consciousness, by automati- 
cally receiving transmission of information and acquiring 
information, when moving to an information obtainable 
area, only by presetting request of desired information. 
Moreover, a radio communication system capable of saving 
power consumption, and reducing in size and weight and a 
radio communication system capable of receiving informa- 
tion service securely through radio communication by posi- 
tioning a portable tenninal device in a simple structure in an 
area of high reception field intensity are provided. 

Additional advantages and modifications win readily 
occur to those skilled in the art Therefore, the present 
invention in its broader aspects is not limited to the specific 
details, representative devices, and illustrated examples 
shown and described herein. Accordingly, various modifi- 
cations may be made without departing from the spirit or 
scope of the general inventive concept as defined by the 
appended claims and their equivalents. For example, the 
above embcdiments may be combined as necessary. 

What is claimed is: 

1. A radio communication system, comprising: 

a base station connected to a network; and 

a radio tenninal connected to the base station through a 

radio rhannrf, 

wherein said radio channel comprises a first channel 
making Udnrctional communication, and a second 
channel making only down-link communication at 
higher speed than in the first channel, and 

said radio terminal comprises a first interface for said first 
channel, a second interface for said second channel, 
and communication control means for setting the first 
channel by using said first interface, transmitting a 
protocol necessary for said second interface to the 
network through the first channel, and receiving data 
from the network through the second channel, and 

wherein said first channel is a one-to-one telephone type 

channel, 

said second channel is a c*e-to-multirdicity computer 

network type channel, 
said first interface comprises a first physical address 

jn^ittHing a serial number of the tenninal, and a first 

logical address including a subscriber's telephone 

number, and 

the protocol required in said second interface includes a 
second physical address which is a physical address of 
a hardware used for communication between 
computers, and a second logical address corresponding 
to the second physical address. 
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2. A system according to claim 1, wherein said commu- 
nication control means comprises: 

means for originating a call to a first base station for a first 
channel; 

means for connecting the first channel to said first base 5 

station, using said first physical address and first logical 

address as identifiers; 
means for transmitting said second physical address and 

second logical address to the network through said first J0 

channel; 

means for making the network ready to connect the 

second channel; and 
means for receiving the data from a second base station 

for a second channel connected to the network through is 

the second channel. 

3. A system according to claim 1, wherein said commu- 
nication control means comprises: 

means for connecting the first channel with a first base 
station for the first channel, when a call is originated 20 
from said first base station, using said first physical 
address and first logical address as identifiers; 

means for transmitting said second physical address and 
second logical address to the network through said first 
channel; 23 

means for making the network ready to connect the 
second channel; and 

means for receiving data from a second base station for a 
second channel connected to the network through the 30 
second channel 

4. A system according to claim 1, wherein said commu- 
nication control means comprises: 

means for transmitting said second physical address and 
second logical address to the network through the first 35 
channel at a time of location registration; and 

means for making the network ready to connect the 
second channel. 

5. A system according to claim 1, 
wherein said base station comprises: 



50 

means for storing the protocol necessary for said sec- 
ond interface and transmitted from said radio termi- 
nal for a specific period, and 
means for transmitting a protocol request to said radio 
terminal when a communication request is transmit- 
ted from said radio terminal and if the protocol 
necessary for said second interface is not stored, and 
wherein said communication control means transmits 
the protocol to the network if the protocol request is 
transmitted from said base station. 
6. A communication method for a radio communication 
system comprising a base station connected to a network, 
and a radio terminal connected to said base station through 
a radio channel composed of a first channel for making 
bi-directional communication and a second channel for 
making only down-link communication at higher speed than 
the first channel, and having a first interface for said first 
channel and a second interface for said second channel, the 
method comprising the steps of: 
connecting the first channel by using said first interface; 
transmitting a protocol necessary for said second interface 

to the network through the first channel; and 
receiving data from the network through the second 
channel, wherein 

said first channel is a one-to-one telephone type 
channel, 

said second channel is a one-to-miimpHcity computer 

network type channel, 
said first interface comprises a first physical address 

including a serial number of the terminal, and a first 

logical address including a subscriber's telephone 

number, and 

the protocol required for said second interface is a 
second physical address which is a physical address 
of a hardware used for comminiication between 
computers, and a second logical address correspond- 
ing to the second physical address. 

***** 
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